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OcroBEr 28, 1982.

To the Members of the Joint Economic Commititee:

I am transmitting for the use of the Members of the Joint Economic Com-
mittee, other Members of Congress, and the public a volume of studies entitled
“USSR: Measures of Economic Growth and Development, 1950-80.” The
volume was prepared by the Central Intelligence Agency at the request of the
Joint Economic Committee.

The volume contains a series of tables estimating the Soviet gross national
product and its components. Separate sections cover industrial production, agri-
culture, and consumption. Part I contains estimates of Soviet GNP by sector
of origin and end use. Part IT is an index of Soviet industrial production. Part
111 is an index of agricultural production. Part IV is an index of consumption.
The studies also describe the methodology and data used.

The Joint Economic Committee is pleased to publish this study in the
hopes that it will help improve our understanding of the Soviet economy.
These studies fill a long-term gap in the West created by Soviet secrecy and
deficiencies in the publication of official economic data as well as differences in
the economic accounting system used in that country. The project was super-
vised for the Joint Economic Committee by Richard F. Kaufman.

Sincerely,
Henzy S. Rruss,
Chairman, Joint Economic Committee.

Ocroner 26, 1982.
Hon. HENrY S. REUSS,
Chairman, Joint Economic Committee,
Comaress of the United States,
Washington, D.C.

DEear Mr. CuamrmaN : The attached is a volume of studies entitled “USSR:
Measures of Economic Growth and Development, 1950-80.” The studies were
prepared by specialists at the Central Intelligence Agency at the request of the
Committee. Taken together, they represent an up-to-date, comprehensive, quan-
tified assessment of the Soviet economy.

Sincerely,
Ricuarp F. Kaurman,
Assistant Director, J oint Economic Committee.
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FOREWORD

By Chairman Henry S. Reuss

The Soviet Union does not publish measures of economic growth and devel-
opment comparable with those of Western countries. Rather, it publishes
measures of growth that are geared to its own definitions of cconomic phenom-
ena and its own political requirements. In addition, it follows a policy of
secrecy with regard to much of its economic activities and has been inconsistent
in the compara%ility and coverage of the economic statistics that are published.
The result is a large gap in the information available in the West concerning
the performance of the Soviet economy. To help fill this gap, the Central Intel-
ligence Agency (CIA) has been called upon to provide quantified estimates of
the value of Soviet gross national prodnct (GNP), its rate of growth, its size
relative to U.S. GNP, and its allocation among the various end uses—consump-
tion, investment, and government expenditures, including defense.

The studies contained in this volume are the culmination of a large re-
search cffort over many years carried out by CIA’s Directorate for Intelligence.
The estimates of GNP and its components, which are included, are virtually the
only independent Western estimates of these important measures of economic
performance in the Soviet Union. Earlier results of this work have appeared in
various Joint Economic Committee studies of the Soviet economy and CIA’s
annual Handbook of Economic Statistics. This publication is the first time that
the concepts, methodolcgies, and data have been fully explained and docu-
mented in a comprehensive and up-to-date form.

The studies include separate sections devoted to agriculture and industry—
the major components of the originating sectors in the GNP, and to consump-
tion—the principal end-use sector. Part I discusses the overall estimates of
Soviet GNP by sector of origin and end use. Each of the remaining three studies
analyzes in detail a major component of GNP. Part IT contains an index of in-
dustrial production. Part III 1s an index of agricultural production. And the
ﬁnla)l pait is an index of consumption. Indices for all other sectors are included
m Part 1.

Each study includes detailed compilations of the data used, their sources,
and the methodologies used to combine the data into the aggregate measures.
The goals of this publication are to achieve a wider understanding of how the
synthetic measures of Soviet economic performance are derived, to encourage
their broader use in analyses of Soviet economic performance, and to stimulate
discussion of ways to improve these measures and our general understanding of
the Soviet economy.

NEecessiry To CaLcurate INDEPENDENT MEASURES

There are several reasons for the calculation of independent measures of
Soviet economic performance. The deficiencies of official Soviet measures of
cconomic activity are well documented. Official Soviet measures are often con-
ceptually different from the measures used in the West, are not published in
sufficient detail, are sometimes published in noncomparable series, and tend to
inflate real growth rates.

The official Soviet measure of economic growth, referred to as net material
product, includes only the value added in the production of goods, and a few
services. The value added in the rest of the service sector and all depreciation
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income is excluded. Thus, Soviet net material product omits about one-fourth
of the resources used to produce goods and services in the USSR. In addition,
there is an upward bias in official measures of activity. The result is that Soviet
statistics on net material product provide an incomplete and distorted view of
the size and growth of the Soviet economy.

The need for independent measures of economic performance is heightened
by the sparseness of official data and their inconsistencies. The official data
tend to be published in insufficient detail. the price base of some series are
periodically changed, and the product coverage may be altered without notice.

For example, because the official measure of consumption referred to as
“real incomes of the population,” is not described adequately, its validity or
usefulness cannot be fully assessed. The official series shows a higher growth
rate than does the synthetically constructed index of consumption, in part
because of the failure of the official series to take inflation into account.

The Soviet indices of industrial and agricultural production are based
on gross output rather than value added. As a consequence, double counting
of materials used in production is incorporated in the indices. There is con-
siderable evidence that the official index for industrial production has serious
short-comings due to the treatment of price and quality changes. There is much
evidence that prices assigned to new industrial products are too high relative
to prices for older products in view of the changes in technology and quality
taking place.

" In the consumer sector, there is considerable evidence that new, high-priced
but only slightly altered products are deliberately substituted for equivalent,
low-priced products to syphon-off consumer purchasing power. The official data
treat such changes as if there were no real price increases, thus incorporating
hidden inflation.

THE GENERAL APPROACH

The value of GNP can be calculated in two ways. One way is to derive
GNP as the sum of the various end uses of the goods and services—consumption,
investment, and government (both military and civilian). GNP can also be
computed as the sum of value added in the several production sectors—industry,
agriculture, and the like.

The intent of these. studies is to replicate as far as possible, on both the
sector of origin and end use sides of the accounts, the methodologies developed
by the U.S. Department of Commerce and the OECD for the construction of
Western economic accounts. Precise conformity is not possible, primarily be-
cause the organization of the Soviet economy and the limited amount of data
published by the Soviet Union require modifications and simplifications of the
Western accounting framework. Defense expenditures are the most conspicuous
example. Total defense is not identified separately in the Soviet GNP accounts
contalned in this volume because other GNP components, primarily investment
and research and development expenditures, are thought to include substantial
amounts of defense expenditures. As a separate exercise, the CIA estimates
total defense expenditures directly from a detailed description of their defense
programs and activities. The defense estimates have been explained and dis-
cussed in the Joint Economic Committee’s annual hearings on the “Allocation
of Resources in the Soviet Union and China.”

Despite the limitations, it is believed that the measures developed—both the
configuration of trends and absolute size—are reasonably accurate representa-
tions of Soviet economic performance, can be compared with confidence with
similar measures for Western economies, and are far more acceptable indicators
%’Stgzonomic performance than the corresponding measures published by the

R.

Gross national product is defined as the market value of the final goods and
services produced by a given country. As applied to the Soviet economy, this
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definition raises theoretical problems. The most important is that the Soviet
Union does not have market determined prices. Instead, it uses, for the most
part, centrally fixed prices which may be quite far removed from the values
that would obtain in a market-oriented economy. Market prices reflecting real
resource costs of each product are needed to derive theoretically correct infer-
ences about the real growth and distribution of GNP. An important segment
of Part I is devoted to computing a set of alternative, factor-cost prices used
to replace Soviet prices. The latter are seriously distorted by taxes and sub-
sidies and by their failure to incorporate accurately the costs of land and re-
producible fixed assets. The factor-cost prices are intended to represent more
accurately the actual cost of resources used to produce each category of goods
and services.

The indices of the growth of GNP and its three major components are
computed as weighted averages of subcomponent indices. The weights are 1970
expenditures or value added as derived in the 1970 GNP accounts (Part I,
Appendix D). The subcomponent indices are developed from physical produc-
tion or consumption data. The index of industrial production is computed
from production data on over 300 products. These are grouped first into 10
branches of industry and then into an aggregate index. The index of agricul-
tural production, computed by combining production data for 42 types of crops
or livestock products, represents the value of all output less that used by
agriculture itself—primarily feed and seed. The index of consumption is
divided into three major categories of goods and eight categories of services.
Each category is further divided into individual products or services. The
index of GNP by sector of origin is formed by combining the indices of indus-
trvial and agricultural production with similar indices for the remaining pro-
dnction sectors—transportation, communications, domestic trade, and services.
Similarly, GNP by end use is computed by adding indices of investment and
other government expenditures, including most of defense outlays.

Masor Prosreds FONCOUNTERED

The construction of the independent measures encountered numerous prob-
lems. Some are universal to all aggregate measures of economic performance
and some are peculiar to the Soviet case. The treatment of quality change, for
example, is a universal problem. Most elements of the industrial index are
expressed in physical units such as tons or number of items. This procedure
may understate quality improvements over time, especially in machinery
products. On the other hand, official data, expressed in rubles or as index
numbers, are used where physical production data are not available. As indi-
cated above. these data clearly overstate growth. Because the biases in official
and physical data are offsetting, however, their use in combination should pro-
vide a truer measure of real growth. Similarly, the index of housing services
in the consumption index is based on the number of square meters of housing
without a quality adjustment. In this case, all evidence points to remarkably
little improvement in the quality of Soviet housing and there is likely not a
serious bias in the housing index.

Compiling consistent data for the period 1950-80 presented a challenge.
Manv of the official data series are incomplete or published in differing formats,
requiring many interpolations and strong assumptions about relative prices.
Other data are not published at all or not on a regular basis. Instead, they
have to be culled from the specialized monograph and journal literature. For
cxample, data on the amount of waste included in the gross output data of
agricultural products are not published regularly or in a consistent framework.

Uses or THE STUDIES

Just as aggregate measures of Western economic performance are used
in many different applications, so the results of these studies can be employed
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in many ways. Foremost is their use in making assessments of the Soviet econ-
omy by analyzing the interplay of the disposition of resources for consump-
tion, defense, and future growth. Insights into the regime’s policies and priori-
ties can be obtained by assessing the “burden” of defense and the pattern of
allocating the “growth dividend.” In addition to being a measure of the size
and growth of the economy, GNP also provides a standard against which other
economic variables can be measured, such as the amount of energy used per
unit of GNP.

The GNP data base forms the foundation for forecasting, either by using
large econometric models or other means. Such forecasts not only concern the
future growth rate of total GNP, but also can be employed to assess other im-
poritant variables, such as the domestic demand for oil.

The GNP estimates can be used to compare the size of the Soviet economy
with the United States or other countries, and the relative priorities each
country assigns to the uses of its national product. Such international com-
parisons depend, of course, on the domestic value of GNP or one of its com-
ponents. For example, an earlier publication in this series estimated the value
of Soviet consumption relative to other countries.

Despite the limitations of the estimates, the work expended on the CTA
independent. measures represents a valuable contribution to economic analysis
of the USSR. The results shown in this volume present a picture of Soviet
economic growth different from that given by the official measures. Each of
the four studies presents comparative results in detail. By way of summary,
the following tabulation compares average annual growth rates for the four
aggregate indices and their closest Soviet official counterparts for 1951-80:

Awverage annual rate of growth in the years 1951-80

[Percent]
CIA Soviet
measure measure
GNP I 4.7 7.4
Industrial production_______________________________________ 6.8 8.7
Agriculture production?____________________________________ 2.8 3.1
Per capita consumption_____________________________________ 3.5 5.0

1The CIA measure for the same coverage as the Soviet measure (see text) is 5.3
percent per year

*The measure shown represents “net output,” or gross output less products used
by agriculture (seed and feed). This is the concept of output closest in coverage to the
official Soviet measure of farm output. As a contributing sector to GNP the appropriate
measure for agriculture output is value added (net output less material purchases from
other sectors) which over this period grew at 2.0 percent per year.

It is clear that, except for agriculture, the growth rate differences arc large
and, over a 30-year period, indicate a significantly different picture of economic
growth than that provided by official Soviet statistics.

t“Consumption in the USSR: An International Comparison,” U.S. Congress, Joint Economic
Committee, August 1981.



THE CONTRIBUTIONS OF RUSH V. GREENSLADE

The research in this volume owes an immense debt to the work of the late
Rush V. Greenslade. Dr. Greenslade was employed at the Central Intelligence
Agency from the early 1950’s until his retirement in 1973. For many years he
directed CIA’s research on the Soviet economy. After his retirement, he con-
tinued as a consultant and advisor to the CIA until his death in 1978.

Dr. Greenslade’s primary contributions were in the area of quantifying and
analyzing Soviet economic development. He developed an index of Soviet in-
dustrial production in the 1950’s and wrote frequently on industrial trends. He
was also closely involved in shaping the analytical framework and in organizin
the collection of data for estimates of Soviet GNP. In the early 1970’s, he le
an effort to convert the GNP estimate to 1970 prices and to reexamine and im-
prove all of the methodologies and data supporting these estimates. This work
led to the publication by the CIA of a set of GNP accounts for 1970 and an
article in the Joint Economic Committee’s 1976 compendium on the Soviet
economy, “The Real Gross National Product of the U.S.S.R., 1950-1975.”

This volume extends Dr. Greenslade’s work by updating and documenting
the 1970 base-year accounts and the many time series used in calculating each
sector-of-origin and end-use GNP index.

Dr. Greenslade was also deeply involved in the analysis of the size and
structure of the Soviet economy in relation to that of the United States and
other countries. An earlier volume in this series on Soviet GNP compared
Soviet consumption with consumption in the United States and other countries.
This project was designed and directed in its early stages by Dr. Greenslade.

. Dr. Greenslade also played a leading role in forming estimates of the dollar

value of Soviet investment based on new ruble-dollar ratios for machinery and
construction. The results of this ruble-dollar ratio research were published by
the CTA. Dr. Greenslade’s research on international economic comparisons
culminated in a new comparison of Soviet and United States GNP since 1955
published by Edwards, Hughes, and Noren in the Joint Economic Committee’s
1979 compendium on the Soviet economy.

(IX)



CONTENTS

Page

Letters of Transmittal ____ . m
Foreword by Chairman Henry S. Reuss_ _ - _ o oo v
The Contributions of Rush V. Greenslade___ . IX
I. Gross National Product of the USSR, 1950-80 3
II. An Index of Industrial Production in the USSR 169
III. An Index of Agricultural Production in the USSR 245
IV. An Index of Consumption in the USSR —- — 317

(x1)



s USSR: MEASURES OF ECONOMIC GROWTH AND DEVELOPMENT, 1950-80
Central Intelligence Agency

Directorate of Intelligence



Part I. GROSS NATIONAL PRODUCT OF THE USSR, 1950-80
By John Pitzer



Contents

Page
- List of Standard Citations 10
) Introduction 11
Our Estimates in Perspective 11
Soviet National Income Data 12
The Plan of the Paper 13
~ Part I. Results and Analysis i5
Soviet Economic Growth in Perspective 15
Changes in Soviet Growth Since 1950 15
The Evolving Structure of the Soviet Economy T 16
Changing Patterns of Output Use 18
Soviet Growth in International Perspective 19
How Reliable Are the Synthetic Measures of Soviet Growth? 23
-Sensitivity to the Base Year Used 23
Patterns in the GNP Residual 24
Comparisons With Official Soviet Data 25
Comparisons With Other Western Estimates 26
Part II. Methodology 27
The Accounting Framework 27
The Accounting Units 27
The Main Financial Flows 29
Definitions and Conventions . 30
Summary of Differences in the Soviet and US GNP
Accounts : 33
Valuation 33
Soviet Established Prices 34
Finding a Basis for Valuing Soviet GNP 34
Distortions Caused by Turnover Taxes and Subsidies 35
Variations in Profit Rates 36
Differential Prices and New-Product Pricing 37
The Adjusted Factor-Cost Standard 37
Soviet GNP in 1970 in Established Prices and at Factor Cost 38
The Revised 1970 Soviet GNP Accounts 38
Construction of the 1970 Input-Output Table and
! Conversion of the 1970 Accounts to Factor Cost 38
40

A Comparison of Established and Factor-Cost Prices

93-892 0 - 82 - 2



Problems in Estimating Volume Indexes of Economic Activity in the

USSR 42
Effect of the Base Year on the Growth Rate 42
Aggregation of Quantity Indexes Instead of Deflated
Value Indexes 42
Specific Index Number Problems 43
Problems of Measuring the Real Growth of Value
Added 44
Soviet GNP Indexes 46
End-Use Indexes 46
. Sector-of-Origin Indexes 48
Appendixes
A. Soviet Gross National Product, 1950-80 51
B. Sector-of-Origin Indexes 83
C. End-Use Indexes 117
D. Revised 1970 GNP Accounts in Established Prices 125
E. Conversion of 1970 GNP From Established Prices to 163
Factor-Cost Prices
Tables
1. Average Annual Rate of Growth of National Product for Selected 20
OECD Countries (GDP) and for the USSR (GNP)
2. Percentage Distribution of National Product by End Use in Selected 21
OECD Countries (GDP) and in the USSR (GNP)
3. Average Annual Rate of Growth of Per Capita Consumption in 22
Selected OECD Countries and the USSR
4, Percentage Distribution of 1960 and 1976 Soviet GNP by Sector of 23
Origin in Current and 1970 Established Prices
S. Turnover Taxes as a Share of Gross Output in Industry, 1972 35
6 Subsidies on Agricultural Products Sold to the Light and Food 36
Industries . .
7. Profits as a Percent of Productive Fixed and Working Capital in 36

1972




8. Gross National Product of the Soviet Union in Established Prices, 39
by Type of Income, 1970
9. Gross National Product of the Soviet Union in Established Prices, 39
by End Use, 1970
10. 1970 Soviet Gross National Product by End Use 41
11. 1970 Soviet Gross National Product by Sector of Origin 41
Figures
1. Growth of Soviet GNP 15
2. Annual Soviet GNP Growth Rates 16
3. Growth Rates of Soviet GNP and Agriculture 16
4, ‘Growth Rates of Soviet GNP and Industry 17
5. Distribution of Soviet GNP by Sector of Origin 17
6. Distribution of Soviet GNP by End Use 18
7. The Outlays n.e.c. Residual and a Synthetic Measure 25
8. Annual Growth Rates of Soviet Adjusted GNP and Net Material 25
Product
9. Soviet End-Use and Sector-of-Origin GNP Categories 30
Appendix Tables
A-1. GNP by Sector of Origin 52
A-2. Average Annual Rates of Growth of GNP by Sector of Origin 55
A-3. Annual Growth Rates of GNP by Sector of Origin 56
A-4. Percentage Shares of GNP by Sector of Origin 59
A-S. Indexes of GNP by Sector of Origin 62
A-6. GNP by End Use 65
A-7 Average Annual Rates of Growth of GNP by End Use 68
A-8. Annual Growth Rates of GNP by End Use 69
A-9. Per Capita GNP by End Use 72
A-10. Average Annual Rates of Growth of Per Capita GNP by End Use 75
A-11. Percentage Shares of GNP by End Use 76
A-12. Indexes of GNP by End Use 79
B-1. 85

1972 Construction Input Weights




B-2. Derivation of the Index of Purchases of Construction Materials by 86
the Construction Sector

B-3. Derivation of the Implicit Construction Price Index A 87

B-4. Derivation of an Implicit Price Index for Investment in New 87
Construction and Other Capital Outlays _

B-5. Selected Purchases by Agriculture of Material Inputs From 88
Nonagricultural Sectors in 1972

B-6. Derivation of the Index of Purchases of Nonagricultural Material 89
Inputs by Agriculture

B-7. Derivation of the Index of Value Added in Agriculture 90

B-8. Gross Output, Total Material Purchases, and Value Added in 91
Agriculture

B-9. Data Relating to the Activity of Various Modes of Freight 94 -
Transportation

B-10. Derivation of the Index of Value Added in Transportation 95

B-11. Valuation of Farm Household Consumption in Kind in 1970 Prices 98

B-12. Valuation of Collective Farm Ex-Village Market and Commission 100
Sales in 1970 Prices

B-13. Derivation of the Retail Trade Index 102

B-14. Derivation of the Wholesale Trade Index 104

B-15. Computation of the Weights for the Agricultural Procurement 105
Index

B-16. Derivation of the Agricultural Procurement Index 106

B-17. Derivation of the Index of Value Added in Trade 108 -

B-18. Derivation of the Index of Material Purchases by Science 110

B-19. Derivation of the Index of Value Added in Science 111

. B-20. Derivation of the Index of Value Added in Credit and Insurance 112

B-21. Man-Hour Employment in Government Administrative Services 114

C-1. Derivation of the Index of Investment in Machinery and Equipment 118

C-2. Derivation of Investment in New Construction and Other Capital 120
Outlays

C-3. Derivation of the Index of Capital Repair Expenditures 122

C-4. Estimated Soviet Defense Expenditures, 1951-80 123

D-1. Soviet Household Incomes, 1970 128

D-2. Soviet Household Outlays, 1970 130

D-3. Soviet Public-Sector Incomes, 1970 134




D-4. Soviet Public-Sector Outlays, 1970 137

D-5. Soviet Gross National Product in Established Prices by End Use, 141
1970

D-6 Soviet Gross National Product in Established Prices by Type of 142
Income, 1970

D-7 Soviet Gross National Product in Established Prices by Sector of 143
Origin, 1970

D-8. Distribution of the State Wage Bill by Sector of Origin, 1970 145

D-9. State Wages and Salaries, 1970 147

D-10. Distribution of Other and Imputed Income by Sector of Origin, 149
1970

D-11. Distribution of Social Insurance Deductions by Sector of Origin, 151
1970

D-12. Social Insurance Deductions, 1970 153

D-13. Depreciation by Sector of Origin, 1970 154

D-14. Distribution of Amortization Deductions by Branch of Industry, 157
1970

D-15. Distribution of Profits by Sector of Origin, 1970 158

D-16. Distribution of Turnover and Other Indirect Taxes by Sector 160

of Origin, 1970




List of Standard Citations

Full Citation Abbreviated Citation
USSR Central Statistical Administration, Statistical Handbooks

Narodnoye khozyaystvo SSSR v 19— godu (National Economy of the USSR in 19—) Narkhoz 19—
Sel’skoye khozyaystvo SSSR, 1960 (Agriculture USSR) Selkhoz 1960
Sel’skoye khozyaystvo SSSR, 1971 (Agriculture USSR) Selkhoz 1971
Sovetskaya torgoviya, 1964 (Soviet Trade) Sov torg 1964

Gosudarstvennyy byudzhet SSSR i byudzhety soyuznykh respublik (State Budget of the
USSR and Budgets of the Union Republics)

1961-65 Gosbyudzhet, 1966
1966-70 ° Gosbyudzhet, 1972
1971-75 Gosbyudzhet, 1976

Soviet Periodicals

Voprosy ekonomiki (Problems of Economics) Vop ek

Vestnik statistiki (Herald of Statistics) Vest stat

Ekonomika i organizatsiya promyshlennogo proizvodstva (Economics and Organization of EKO

" Industrial Production)
Ekonomicheskaya gazeta (Economic Gazette) Ekon gaz

US Government Publications

CIA, USSR: Gross National Product Accounts, 1970, A (ER) 75-76, November 1975
CIA, The Soviet Grain Balance, 1960-73, A (ER) 75-68, September 1975
CIA, A Comparison of Consumption in the USSR and the US, January 1964

CIA, GNP 1970
A (ER) 75-68
CIA, A Comparison—, 1964

Joint Economic Committee, Congress of the United States,
An Index of Industrial Production in the USSR, 1982
An Index of Agricultural Production in the USSR, 1982
An Index of Consumption in the USSR, 1982
Consumption in the USSR: An International Comparison, 1981
Gross National Product of the USSR: An International Comparison, 1982

JEC, Industry

JEC, Agriculture

JEC, Consumption

JEC, Consumption Comparison
JEC, GNP Comparison

Soviet Economic Prospects for the Seventies, June 1973 JEC, 1973
Soviet Economy in a New Perspective, October 1976 JEC, 1976
Soviet Economy in a Time of Change, October 1979 JEC, 1979 "
Other Publications
Irving B. Kravis, Zoltan Kenessey, Alan Heston, and Robert Summers, A System of ICP, Phase I

International Comparisons of Gross Product and Purchasing Power, United Nations
International Comparisons Project, Phase I (Baltimore, The Johns Hopkins University Press,
1975)

Irving B. Kravis, Alan Heston, and Robert Summers, International Comparisons of Real
Product and Purchasing Power, United Nations International Comparisons Project, Phase I1
(Baltimore, The Johns Hopkins University Press, 1978)

ICP, Phase I1

Abraham S. Becker, Soviet National Income, 1958-1964 (Berkeley, University of California
Press, 1969)

Becker, 1969

Abram Bergson, The Real National Income of Soviet Russia Since 1928 (Cambridge, Mass.,
Harvard University Press, 1961)

Bergson, 1961

Abram Bergson, Productivity and the Social System: The USSR and the West (Cambridge,
Mass., Harvard University Press, 1978)

Bergson, 1978

Vladimir G. Treml and John P. Hardt, eds., Soviet Economic Statistics
(Durham, N.C., Duke University Press, 1972)

Treml and Hardt

10



Gross National Product
of the USSR, 1950-80

Introduction

This paper presents estimates of the real growth of
Soviet gross national product (GNP) since 1950 devel-
oped by the Central Intelligence Agency and de-
scribes the methodology used to construct those esti-
mates. An earlier publication presented our estimates
of Soviet GNP for a single base year, 1970, in both
established and factor-cost prices.! This paper revises
the 1970 GNP estimates based on information collect-
ed since their publication and develops constant-price
activity indexes to move each component of 1970
"GNP over time.? The result is an estimate of the
growth of Soviet GNP in 1970 prices since 1950.

Our Estimates in Perspective

The Soviet GNP data presented here supplement an
already large body of research. The accounting struc-
ture closely follows the one pioneered by Professor
Abram Bergson and further developed by scholars at
the Rand Corporation.® The result of their efforts is a
set of Soviet GNP accounts for 1928, 1937, 1940,
1944, and 1948-66 in current rubles. Bergson also

'CIA, GNP 1970.

“? Preliminary versions of the time-series data presented here were
published in Herbert Block, “Soviet Economic Performance in a
Global Context,” JEC, 1979, vol. 1, pp. 135-140; and Rush V.
Greenslade, “The Real Gross National Product of the US.S.R.,
1950-1975,” JEC, 1976, pp. 269-300.

? The principal publications, in order of the years for which the
GNP accounts were constructed are: Oleg Hoeffding, Soviet
National Income and Product in 1928, Columbia University Press,
New York, 1954; Abram Bergson, Soviet National Income and
Product in 1937, Columbia University Press, New York, 1953;
Abram Bergson and Hans Heymann, Jr., Soviet National Income
and Product, 1940-48, Columbia University Press, New York,
1954; Abram Bergson, Hans Heymann, Jr., and Oleg Hoeffding,
Soviet National Income and Product, 1928-1948: Revised Data,
Research Memorandum 2544, The Rand Corporation, Santa Moni-
ca, Calif., 1960; Bergson, 1961; Oleg Hoeffding and Nancy Nimitz,
Soviet National Income and Product, 1949-1955, Research Memo-
randum 2101, The Rand Corporation, Santa Monica, Calif., 1959;
Nancy Nimitz, Soviet National Income and Product, 1956-1958,
Research Memorandum 3112-PR, The Rand Corporation, Santa
Monica, Calif., 1962; Becker, 1969; and Sally Anderson, Soviet
National Income, 1964-1966, in Established Prices, Research
Memorandum 5705-PR, The Rand Corporation, Santa Monica,
Calif., 1968.
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devised the adjusted factor-cost standard (AFCS) in
order to correct some of the distortions caused by the
Soviet pricing system. He recalculated GNP using
factor-cost prices, which are determined by imputing
a uniform capital charge in place of profits, and
eliminating the highly discriminatory turnover tax.

In order to compute the real growth of Soviet GNP,
Bergson developed price indexes to deflate the cur-
rent-price values of each end-use component of GNP.
Becker similarly computed the real growth of Soviet
GNP from 1958 to 1964 in both 1958 and 1964
factor-cost prices.*

A number of other scholars have published estimates
of Soviet GNP, Twb estimates for early years are by
Baran and Seton.’ The United Nations, Bornstein,
and Cohn constructed GNP accounts for single years
in the 1950s.5 More closely related to this study are
calculations of the real growth of Soviet GNP for
extended time periods by Moorsteen and Powell,
Kaplan, and Cohn.” The latter three studies combine a

‘ Bergson, 1961, pt. 3; and Becker, 1969, ch. 6.

* Paul A. Baran, “National Income and Product of the USSR in.
1940,” Review of Economic Statistics 29, November 1947, pp. 226-
234; and Francis Seton, “The Social Accounts of the Soviet Union
in 1934, Review aof Economics and Statistics 36, August 1954, pp.
290-308.

¢ “An Estimate of the National Accounts of the Soviet Union for
1955, Economic Bulletin for Europe 9, United Nations, Economic
Commission for Europe, May 1957, pp. 89-107; Morris Bornstein
et al., “Soviet National Accounts for 1955,” Center for Russian
Studies, The University of Michigan, 1961 (mimeographed); and
Stanly Cohn, Derivation of 1959 Value-Added Weights for Origi-
nating Sectors of Soviet Gross National Product, Technical Paper
RAC-TP-210, The Research Analysis Corporation, McLean, Va.,
1966.

? Richard Moorsteen and Raymond P. Powell, The Soviet Capital
Stock, 1928-1962, app. P, Richard D. Irwin, Homewood, Ill., 1966;
Norman Kaplan, The Record of Soviet Economic Growth, Re-
search Memorandum 6169, The Rand Corporation, Santa Monica,
Calif., 1969; and Stanly Cohn, “General Growth Performance of

. the Soviet Economy,” Economic Performance and the Military

Burden in the Soviet Union, US Congress, Joint Economic Com-
mittee, Government Printing Office, Washington, D.C., 1970, pp.
9-17.



distribution of Soviet GNP by sector of origin for a
base year with constant-price activity indexes for each
sector to estimate the real growth of Soviet GNP in
the prices of the base year. The most recent study is
by Lee, who constructed end-use accounts for 1955-
752

This paper combines the sector-of-origin and end-use
approaches to estimating the real growth of Soviet
GNP. First, the GNP accounts are constructed for
1970 in established prices following the Bergson
model. Second, the income side of the GNP account is
rearranged by sector of origin. Third, GNP by sector
of origin is converted to factor-cost prices, and the
factor-cost correction is carried over to GNP by end
use via an estimated 1970 input-output table. Fourth,
indexes in 1970 prices are constructed for each sector-
of-origin and end-use component. Finally, the compo-
nent indexes are combined using the 1970 weights in
factor-cost prices to estimate the real growth of Soviet
GNP both by sector of origin and end use. The results
are intended to measure changes in both production
potential and actual resource allocation over time.

Soviet National Income Data

The Central Statistical Administration of the Soviet
Union compiles its own measure of aggregate econom-
ic activity, usually labeled net material product
(NMP) in the West.® The annual Soviet statistical
handbook, Narkhoz 19—, provides data on total
Soviet NMP, including five sector-of-origin and two
end-use components. There are three principal reasons
for compiling an independent index of Soviet econom-
ic activity rather than accepting the Soviet measure:
(1) there are important differences in coverage be-
tween NMP and GNP, (2) we do not have sufficient
knowledge of the methodological base of the NMP
data, and (3) the Soviet data in purported constant
prices are subject to major price distortions.

*W. T. Lee, “USSR Gross National Product in Established Prices,
1955-1975,” Jahrbuch der Wirtschaft Osteuropas, vol. 8, 1979, pp.
399-429.

* The actual Soviet term (natsional'niy dokhod) translates as
“national income.” Since the same term is used in Western GNP
accounting for a different concept, the Soviet term is referred to as
net material product; it measures the net value added in the
production of material goods.

The main difference between NMP and GNP is that
NMP does not include the value added in the produc-
tion of most services, or a capital consumption allow-
ance.” To build an estimate of GNP from Soviet data,
these two quantities, which represented about 25
percent of GNP in 1970, must be estimated in the
desired detail. Historically, production of the exclud-
ed services has grown more slowly than the other
components of GNP and, therefore, this difference in
coverage has imparted an upward bias to the growth
of NMP.

The omission of depreciation from NMP affects the
growth rate if total depreciation grows more rapidly
than the other elements of value added, or if the base-
year distribution of depreciation among the sectors of
origin differs markedly from the distribution of the
remaining components of value added. The available
data are not sufficient to infer the direction of the bias
in the growth rate of NMP due to the omission of
depreciation. The exclusion of depreciation does, of
course, affect the absolute size of NMP.

The Soviet Government regularly publishes annual
data on total NMP produced in both current and
constant prices, but the five sector-of-origin compo-
nents are given only in current prices. Annual data
are also published in current prices for “NMP used,”
disaggregated into two end uses—‘“‘consumption” and
“accumulation and other outlays”; similar data in
constant prices have been published only for recent
five-year periods. Even if suitable deflators could be
devised, the published sectoral disaggregations are far
too few to support systematic analysis of structural
changes in the economy or to provide adequate data
for economic modeling.

The problems in using the NMP data are complicated
by gaps in our knowledge about the methodology used
to compile the data. The Soviets have never published

1 See USSR: Toward a Reconciliation of Marxist and Western
Measures of National Income, US Central Intelligence Agency,
Washington, D.C., 1978, for a more detailed discussion of the
differences between the GNP and NMP concepts.
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a manual setting out their procedures in detail. The
nearest thing to such a manual was prepared by the
CEMA secretariat for publication by the United
Nations." This document sets out only the general
procedures and states that individual nations of
CEMA frequently diverge from them. Various Soviet
authors, including some known to hold important
positions in the Central Statistical Administration,
have published books on NMP. It is never clear,
however, whether these books represent official state-
ments or personal opinions. The lack of knowledge of
Soviet NMP practices makes it difficult to know how
to adjust NMP in order to reach GNP. The dividing
line between NMP and GNP is not always clear, and
the user of the NMP data is left to guess the correct
interpretation.” ' A

The third principal reason for making independent
GNP estimates is that Soviet data on the real growth
of NMP and sectoral output involve considerable
overstatement. Soviet NMP increased 57 percent in
constant prices and 51 percent in current prices from
1970 to 1979, which implies deflation in the Soviet
Union since 1970.” In contrast, most studies by
Western scholars indicate that there is persistent
inflation in the Soviet Union, both overt and re-
pressed. For example, Cohn allocated the difference
in the growth rates of Western estimates of Soviet
GNP and Soviet NMP to differences in (1) coverage,
(2) the weights assigned to each sector, and (3) sectoral
growth rates. He found the latter to be the most
important.*

The chief cause of the difference in sectoral growth
rates in the postwar period is believed to be the Soviet
method of accounting for the production of new
industrial products. In constructing an output series in
constant prices, a price must be imputed to products
introduced after the base year. In theory, the Soviets

W Basic Principles of the System of Balances of the National
Economy, United Nations, New York, 1971.
12 See Abraham S. Becker, “National Income Accounting in the
USSR,” in Treml and Hardt, pp. 115-119, for a discussion of this
problem.

¥ Narkhoz 1979, p. 405.
“ Stanly H. Cohn, “National Income Growth Statistics,” in Treml
and Hardt, pp. 136-137. For a recent look at inflation in general see
Alec Nove, Political Economy and Soviet Socialism, ch. 11,
George Allen & Unwin, London, 1979.
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assign each new product a price high enough to
recover research, development, and introductory pro-
duction costs. After these initial costs are recovered,
the price of the new product is supposed to be lowered
and a permanent price established. In practice, how-
ever, pricing procedures are used by Soviet managers
to inflate the growth of output in two ways. Often old
products are altered slightly and declared to be new
products with unjustifiably higher prices, and genu-
inely new products are allowed to retain their intro-
ductory price as a permanent price. In both cases, the
unjustifiably high price is used by the Soviets as the
base-year price needed for the constant-price output
calculation. The impact of the new-product pricing
problem will be greatest in those sectors with a high
rate of innovation, primarily the machinery and
chemicals branches of industry in the Soviet Union."

The Plan of the Paper

This paper is divided into two main parts. Part I
presents and analyzes the results; detailed description
of the construction of individual sector indexes is
reserved for the appendixes. The first sections exam-
ine the estimated growth rates for both total GNP and
its principal components, the percentage distribution
of GNP over time, major shifts in resource allocation,
the growth of per capita consumption, and interna-
tional comparisons of the growth and structure of the
Soviet economy. The final sections of part I assess the
accuracy and reliability of the results.

Part II sets out the methodology used to construct
base-year weights in factor-cost prices and the indexes
of real economic activity. The methodology itself is
presented in four sections: the accounting framework,
the valuation problem, conversion of the 1970 GNP ’
accounts from established prices to factor-cost prices,
and the construction of constant-price activity index-
es. The final section briefly describes the nature of the
various end-use and sector-of-origin indexes.

13 See Comparing Planned and Actual Growth of Industrial Output
in Centrally Planned Economies, Central Intelligence Agency,

Washington, D.C., 1980, p. 6; and Rush V. Greenslade, “Industrial
Production Statistics in the USSR,” in Treml and Hardt, pp. 181-
186, for discussions of the new-product price issue. '



Appendix A contains the detailed statistical results of
this study. Appendixes B and C document the meth-
odologies used to construct those individual sector-of-
origin and end-use indexes not described elsewhere.
Appendix D describes the revisions in the 1970 estab-
lished-price accounts, and appendix E describes the
methodology used to convert the 1970 established-
price values to a factor-cost basis.
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Part 1
Results and Analysis '

Soviet Economic Growth
in Perspective

National economic accounts constructed for the Sovi-
et Union along conventional Western lines confirm
that the Soviet economy has experienced rapid growth
since 1950. The output of the Soviet Union in 1980
was about four times the level in 1950 (figure 1), the
result of an average annual growth rate of 4.7 percent.

Changes in Soviet Growth Since 1950

The pace of advance over this 30-year period, howev-
er, has not been steady. In fact, annual rates of
growth have been characterized by both wide year-to-
year swings and a pronounced downward trend (figure
2). Despite this volatility, an absolute fall in GNP
from one year to the next—that is, a negative growth
rate—has been extremely rare.”” The downward trend
shows up clearly in average annual rates of GNP
growth for each of the five-year plan periods between
1950 and 1980:

Five-Year Period

Average Annual Percentage
Growth

5.5
5.9
5.0
5.2

1951-55
1956-60
1961-65
1966-70

Figure 1

Growth of Soviet GNP

Index: 1970=100
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1971-75
1976-80

3.7
2.7

These data suggest that the Soviet economy has been
in a strong growth slide since the late 1960s, and that

15 All of the results presented here are in terms of 1970 factor-cost
prices unless otherwise stated. Part II discusses the rationale for
using these synthetic prices.

' The single occurrence is 1963 when an enormous reduction in the
inventory of livestock following a disastrous harvest drove the
growth rate down to — 1.1 percent. This decline is probably
exaggerated because the livestock index uses an average value per
head and most of the animals which were slaughtered in 1963 were
relatively low-valued young livestock.
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the average growth rate in the late 1970s was barely
half the rate of 10 years earlier."

The wide year-to-year fluctuations in Soviet }growth
are due primarily to swings in agricultural production.
Agriculture still represents a large part of the Soviet

1 Conventional average annual rate-of-growth calculations are sub-
ject to potential distortion if either of the end years is abnormal.
Alternative calculations based on procedures developed by Boris
Pesek, “Economic Growth and its Measurement,” Economic Devel-
opment and Cultural Change 9, April 1961, pp. 295-315 to reduce
this source of distortion yield results which show only small
differences in the rates of growth calculated above. The Pesek
average annual growth rates for the five-year periods listed in the
tabulation above are: 1951-55, 5.5; 1956-60, 5.8; 1961-65, 4.8;
1966-70, 5.1; 1971-75, 4.0; and 1976-80, 2.6 percent per year.



Figure 2
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economy—14 percent of GNP produced in 1980
(measured in 1970 prices). As a result of geoclimatic
limitations and cropping practices, Soviet agricultural
output is subject to large variations.” It is not at all
unusual for agricultural output to fall from one year
to the next, but such declines usually have been
followed by a return to more normal weather and
therefore a more normal level of output from agricul-
ture in the following years. The recovery shows up as
a very high growth rate of GNP in the year after a
shortfall in agriculture, producing a distinct saw-tooth
pattern to annual growth rates in GNP (figure 3).

While agriculture is the major source of sharp annual
swings in GNP growth, industry, with its large weight
in total GNP (37 percent in 1980 in 1970 prices),
appears to be the major source of the secular decline

¥ Year-to-year variation in Soviet agricultural output is three times
greater than in the United States. See Douglas B. Diamond and
W. Lee Davis, “Comparative Growth in Output and Productivity in
U.S. and U.S.S.R. Agriculture,” JEC, 1979, vol. 2, p. 20.

in growth. Industrial growth, although generally ex-
ceeding that of GNP, has slowed from the 8- to 12-
percent-per-year range in the 1950s to the 3- to 4-
percent-per-year range in the late 1970s (figure 4).

The Evolving Structure of the Soviet Economy

The structure of the Soviet economy has changed
dramatically since 1950 (figure 5).* By far the most
important change has been the decline in the share of
GNP produced in agriculture and the steady increase
in the share produced in industry. Other notable
trends are the growing importance of transportation
and—surprisingly—the declining relative importance
of the service sector.

» The percentage shares of GNP are calculated in 1970 factor-cost
prices. A more accurate portrayal of changes in the structure of
GNP would be obtained by computing the shares in current factor-
cost prices. Unfortunately, those data are not currently available.
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Figure 4 Figure 5
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As a result of the Soviet Union’s long-term policy of
emphasizing industrial development, the share of
GNP created in industry has increased steadily from
20 percent in 1950 to 37 percent in 1980. The rate of
growth of industry’s share of GNP has been slowing,
however, and has changed little in the late 1970s.
Among the branches of industry, the machinery and
chemicals branches have had the highest growth
rates. The machinery share of GNP has risen from 6
percent in 1950 to 14 percent in 1980, while the
chemicals share has risen from 1 to 3 percent of
GNP

Agriculture’s share of GNP has dropped from 31
percent in 1950 to 14 percent in 1980. As discussed
above, fluctuation in the index of agricultural produc-
tion is the dominant cause of fluctuation in the growth
rate of GNP. Since the relative importance of agricul-
ture in the Soviet economy probably will continue to

21 See JEC, Industry, for an analysis of the development of Soviet
.industry.
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decrease, the repercussions of its future fluctuations
on GNP growth should diminish.

The demand for transportation, communications, and
trade services is derived for the most part from the
growth of industry and construction. Consequently,
the share of these three sectors in GNP has grown
significantly:

Percentage Share of GNP
. 1950 1960 1970 1980
Transportation 39 6.8 8.7 10.3
Communications 0.6 0.7 0.9 1.2
Trade 5.0 6.8 . 1.3 7.7

In particular, the increase in the share of GNP
produced in the transportation sector can be attribut-
ed to the increasing size of the industrial sector, which
relies on transportation to move raw materials and



products; the increasing specialization within indus-
try, which leads to more transportation of semiproc-
essed materials; and the shifting of industrial produc-
tion toward Siberia, which leads to longer shipping
distances to reach the European population centers.
Within the transport sector itself, the share of rail
transport has been steadily falling: rail freight trans-
port accounted for 86 percent of total freight revenue
in 1950 in the sample used in this study to estimate
the contribution of this sector to GNP and only 47
percent in 1980, as air and truck freight transport
expanded rapidly from minuscule levels.

The share of GNP produced in the service sector has
declined from 29 percent in 1950 to 20 percent in
1970.2 This decline has been shared by almost all of
the individual services; only science has shown any
appreciable growth as a share of GNP, rising from 1.1
percent of GNP in 1950 to 2.3 percent in 1980. The
decreasing share of GNP produced in the service
sector is contrary to the experience of most developing
nations. Normally an increase in the income level of a
nation leads to above-average growth in the demand
for services. The below-average growth of services in
the USSR suggests a deliberate policy to restrain the
development of services.

Changing Patterns of Output Use

Accompanying the shifts in the producing structure of
the Soviet economy has been a changing pattern of
output use since 1950. The dominant trend is the
increasing share of GNP which is allocated to invest-
ment at the expense of most other use categories.
Measured in 1970 prices, expenditures on investment
have climbed from 14 percent of GNP in 1950 to 33
percent in 1980 (figure 6). The growth of investment
reflects partially the traditional Soviet emphasis on
growth through rapid increases in capital stock.
‘Moreover, there has been a pronounced change in the
structure of investment. The share of expenditures for
the sum of producer durables and new construction
allocated to producer durables alone has risen from 22
percent in 1950 to 39 percent in 1980.% This shift

2 The service sector includes housing, utilities, repair and personal
care, recreation, education, health, science, credit and insurance,
and government administrative services.

3 Table A-6. This change in the structure of Soviet investment is
analyzed by Boris Rumor, The Dynamics of the Capital Coefficient
aof USSR Industrial Output: Investment Process in Soviet Industry,
National Council for Soviet and East European Research, 1981.

Figure 6
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reflects the increasing emphasis toward reequipping
and modernizing existing production sites rather than
creating entirely new facilities. The growth rate for
investment has slowed sharply, however, from 11.5

“percent per year for the 1950s to an average of 5.8

percent per year since 1960. The direct consequence
of slower investment growth is a smaller contribution
to GNP growth through a larger capital stock.

Defense is a major claimant on Soviet resources.
Although no data are presented here on total defense
expenditures, it is believed that total defense expendi-
tures amounted to 11 to 13 percent of GNP in 1970
and have increased at an average annual rate of 4 to 5
percent per year since 1965.% Since this rate is
somewhat above the growth in GNP during that
period, the share of GNP allocated to defense has

* Allocation of Resources in the Soviet Union—1980, US Con-
gress, Joint Economic Committee, Government Printing Office,
Washington, D.C., 1981, p. 124.
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increased slightly since 1965. Total defense expendi-
tures are not presented as a separate end-use category
because we believe that some defense expenditures are
contained in several other components of GNP. In-
vestment probably includes the procurement of com-
mon use durables, such as trucks and transport air-
craft, and the construction of military facilities.
Science probably is very heavily weighted toward
defense expenditures. Other defense expenditures
could well be contained in administration, education,
and health expenditures. Because of many uncertain-
ties, no estimate is made here of the values of defense
expenditures included in the other end-use categories.
Estimates of total defense expenditures have been
made by the CIA independent of the GNP accounts.
These data are presented for reference in appendix C.

Consumption has declined as a share of GNP from 60
percent in 1950 to 54 percent in 1980. Consumption
consists of two principal components, goods and serv-
ices, which have shown similar growth rates. The
consumption of goods has grown at an annual rate of
4.3 percent per year since 1950, and services at 4.2
percent compared with 4.7 percent for GNP. As a
result, the consumer goods share of GNP has declined
from 38 percent in 1950 to 34 percent in 1980, while
the consumer services share has declined from 22 to
20 percent. Within consumption, there have been
sizable structural changes. The consumption of food
has declined sharply as a share of GNP, from 32
percent in 1950 to 23 percent in 1980, while the
consumption of soft goods and durables has risen as a
share of GNP from 6 percent in 1950 to 11 percent in
1980.

Trends in per capita consumption are more useful
indicators of the impact on living standards of re-
sources allocated to consumption than are trends in
total consumption. Measured at factor cost, Soviet per
capita consumption has grown at an average annual
rate of 2.9 percent since 1950, but only 2.2 percent
since 1970—reflecting both the overall slowdown in
GNP growth and the falling share of consumption in
GNP.

Soviet Growth in International Perspective

Without doubt the Soviet economy has achieved rapid
growth since 1950. This performance, however, can
best be interpreted and understood when compared
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with growth trends in other countries during the same
period. These trends can be measured in terms of
GNP growth, priorities in output use, and growth in
per capita consumption.

Comparisons of GNP Growth. Table 1 compares the
average annual rates of growth of GNP for the Soviet
Union and of gross domestic product (GDP) for
selected OECD countries.” For the entire 1951-79
period, the figure for the Soviet Union is roughly in
the middle of the OECD range. Japan, West Germa-
ny, Spain, and Turkey clearly achieved faster growth
than the Soviet Union, and several other nations
achieved rates close to the Soviet figure. In compari-
son with the United States, the Soviet Union consis-
tently enjoyed a higher growth rate until the late
1970s. The average annual growth rate of Soviet
GNP is a full percentage point higher than that of the
United States for the entire 1951-79 period. Since
1970, however, the growth rate of Soviet GNP has
declined steadily, while the US growth rate has
continued at roughly an unchanged tempo. As a
result, the US and Soviet economies grew by almost
the same average rates in the 1970s.

Priorities in Output Use. Another way of comparing
the performance of the Soviet and OECD economies
is to examine the patterns of output use. Table 2
shows the percentage distribution of the GDP of
several OECD countries and of the GNP of the Soviet
Union among consumption, investment, and all other
expenditures. The data for the Soviet Union are not
strictly comparable with those for the OECD coun-
tries because Soviet Government expenditures for
health, education, and physical culture are included in
consumption. These expenditures were equal to 5.5
percent of Soviet GNP in 1970 and serve to inflate
Soviet consumption data relative to the OECD data.”

The share of Soviet GNP allocated to investment,
measured in 1970 prices, has steadily increased—
from 14 percent in 1950 to 32 percent in 1979—while

» The difference between GNP and GDP for the Soviet Union is
negligible and can be ignored for these comparisons.

» JEC, Consumption Comparison, makes careful adjustments for
these definitional differences and obtains similar changes in the
consumption shares to those shown in table 2. The absolute levels of
the adjusted consumption shares, as expected, are higher.



Table 1 Percent

Average Annual Rate of Growth of National Product for Selected
OECD Countries (GDP) and for the USSR (GNP)

1951-552 1956-60 1961-65 1966-70 1971-75 1976-79 1951-79a

Total OECD NA NA 5.2 48 3.1 4.0 NA

Of which
Canada 5.2 40 5.7 4.8 5.0 3.7 4.8
United States 4.2 2.3 4.6 3.1 2.3 4.4 3.4
Japan 7.2 8.6 10.0 12.2 5.0 5.9 8.3
Australia 38 4.0 4.8 6.0 35 24 4.2
New Zealand 38 4.0 49 2.7 4.0 0.3 3.3
Finland 5.0 4.1 4.8 4.8 39 2.5 4.2
France 3.7 5.0 5.8 5.4 4.0 3.7 4.6
West Germany 9.2 6.5 5.0 4.4 2.1 40 5.1
Italy 5.6 5.5 5.2 6.2 24 38 4.8
Netherlands 59 4.0 48 5.5 32 3.1 44
Norway 38 33 4.8 37 4.6 4.2 4.1
Spain 5.2 3.2 8.5 6.2 5.5 2.5 5.3
Sweden 34 34 5.2 39 2.7 1.1 34
Switzerland 4.9 43 5.2 4.2 0.8 0.9 35
Turkey 8.1 4.6 438 6.6 1.5 4.1 6.0
United Kingdom 3.9 2.6 3.1 2.5 2.0 24 2.7

USSR 55 59 5.0 5.2 37 3.0 438

a Data in column 1 for Japan and the United Kingdom are for 1953-
55; for Finland, France, West Germany, Italy, and the Nether-
lands—1952-55; and for New Zealand and Spain—1955 only. The
corresponding data in column 7 are for 1953-79, 1952-79, and 1955-
79, respectively.

NA = not available.
Sources: OECD data are from National Accounts of OECD
Countries, OECD, Paris, 1981, except for the value for total OECD

for 1961-65. The latter value is from the 1980 edition of the same
publication. USSR data are from table A-5.
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Table 2

Percentage Distribution of National Product by End Use in
Selected OECD Countries (GDP) and in the USSR (GNP)

Consumption Investment All Other Expenditures
1950 1960 1970 1979 . 1950 1960 1970 1979 1950 1960 1970 1979
Total OECD NA 60.1 59.3 610 Na 20.2 22.8 21.2 NA 19.7 179 17.8
Of which
Canada 55.2 57.5 53.3 570 211 22.5 21.7 22.2 23.7 20.0 250 208
United States 62.1 60.9 62.2 64.6 19.5 18.2 18.4 17.4 184 209 19.4 18.0
Japan 63.2¢ 63.2 54.4 55.4 15.1a  23.1 349 33.2 21.7a 13.7 10.7 11.4
Australia 67.5 61.5 51.7 59.3 244 24.6 26.5 21.2 8.1 139 15.8 19.5
New Zealand NA 68.2 59.9 62.4 NA NA NA NA NA NA NA NA
Finland 52.8b 544 55.1 54.1 25.5%  30.1 28.6 23.2 21.7b% 155 16.3 22.7
France 60.0b% 60.3 59.1 62.6 17.3> 193 23.8 21.5 22.7% 204 17.1 15.9
West Germany 52.5b 520 53.3 54.7 20.1b 240 241 22.2 2745 240 22.6 23.1
Italy 66.1> 594 63.6 62.4 15.6% 260 244 18.9 18.3b 146 12.0 18.7
Netherlands 56.9% 51.8 57.4 59.8 1865 216 25.3 20.8 245%  26.6 17.3 19.4
Norway 61.1 57.9 54.1 48.6 27.3 26.3 28.2 26.3 11.6 15.8 17.7 25.1
Spain 729¢ 69.9 67.4 68.8 156 16.7 23.1 20.0 11.5¢ 134 9.5 11.2
Sweden 62.3 56.8 52.3 52.5 16.7 20.6 21.6 19.0 21.0 22.6 26.1 28.5
Switzerland 67.4 58.7 58.4 63.9 16.2 23.7 25.5 23.6 16.4 17.6 16.1 12.5
Turkey 71.3 79.7 73.9 72.9 16.8 15.5 19.4 16.6 5.9 4.8 6.7 10.5
United Kingdom 62.62 63.7 61.0 61.4 12.72  16.7 20.7 17.9 2473 18.6 18.3 20.7
USSR 59.9 57.7 54.2 53.2 14.2 24.2 282 325 258 18.1 17.6 14.3

a The data are for 1952.
b The data are for 1951.
< The data are for 1954.

NA = not available.

Sources: OECD data are from National Acounts of OECD
Countries, OECD, Paris, 1981, except for the value for total OECD
for 1960. The latter value is from the 1980 edition of the same
publication. The USSR data are from table A-11. All percentages,
except for total OECD, are calculated using data expressed in
domestic currencies in constant prices. The total OECD data are
calculated using data expressed in 1975 US dollars.
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Table3 Percent

Average Annual Rate of Growth of Per Capita Consumption in
Selected OECD Countries and the USSR

1951-55 2 1956-60 - 1961-65 1966-70 1971-75 1976-79 1951-79 a

Total OECD NA NA 37 3.7 28 3.1 NA

Of which >
Canada 2.5 2.1 2.6 2.7 5.2 24 2.9
United States 1.5 1.0 2.8 2.7 2.0 34 2.2
Japan 7.0 6.8 79 8.6 4.8 39 6.6
Australia 0.4 0.9 2.5 2.9 2.5 1.1 1.7
New Zealand NA NA 1.5 0 1.2 0.1 0.7
Finland 3.7 2.0 5.0 4.1 3.6 1.5 3.4
France 3.7 3.2 4.5 4.0 4.1 3.6 3.9
West Germany 8.1 5.5 4.1 4.0 2.6 37 4.6
Italy 39 4.1 5.3 6.1 1.8 2.6 4.0
Netherlands 34 2.3 4.9 49 2.3 33 3.5
Norway 1.8 2.2 2.6 29 32 1.9 2.5
Spain 4.6 1.5 7.3 4.8 438 1.6 4.1
Sweden 1.8 1.8 3.6 2.3 2.3 0.9 2.2
Switzerland 1.4 23 3.1 3.0 1.4 2.1 22
Turkey 54 1.9 1.8 3.0 4.5 1.7 3.1
United Kingdom 3.9 2.2 2.0 1.6 2.0 2.4 2.2

USSR 31 38 2.1 43 2.6 1.7 3.0

a Data in column 1 for Japan and the United Kingdom are for 1953-
55; for Finland, France, West Germany, Italy, and the Nether-
lands—1952-55; and for Spain—1955 only. The corresponding data
in column 7 are for 1953-79, 1952-79, and 1955-79, respectively.
The value in column 7 for New Zealand is for 1961-79.

NA = not available.

Sources: See sources to table 1 for the OECD consumption data. The
USSR consumption data are from table A-9. The population data
for all countries are from World Population 1979, US Bureau of the
Census, Government Printing Office, Washington, D.C., 1980, and
Demographic Estimates for Countries With a Population of 10
Million or More: 1981, US Bureau of the Census, Government
Printing Office, Washington, D.C., 1981, and World Population
1977, US Bureau of the Census, Government Printing Office,
Washington, D.C., 1978.
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the share allocated to consumption has decreased by 7
percentage points. The only other country to have a
similar change in output-use patterns is Japan, where
investment has risen from 15 to 33 percent of GDP,
while private consumption has fallen from 63 to 55
percent. Most of the other OECD countries show
either stable patterns of distribution or shifts from
private consumption to other (mostly government)
expenditures.

Growth in Per Capita Consumption. Table 3 com-
pares the average annual growth rates of per capita
consumption for selected OECD countries and the
USSR. There is considerable variance among coun-
tries and time periods. The USSR compares quite
favorably with most OECD countries but lags well
behind Japan and West Germany. Declining Soviet
growth shows up clearly in the Soviet data, with the
growth rate of per capita consumption falling to 1.7
percent per year in 1976-79.

How Reliable Are the Synthetic
Measures of Soviet Growth?

The data used above to describe and interpret Soviet
economic growth since 1950 are based on convention-
al Western national income concepts. While they rely
on published official Soviet data, they reflect numer-
ous judgments about both the meaning of Soviet data
and the best procedures for constructing the Western-
style accounts. The reliability and sensitivity of the
synthetic GNP data can be examined in terms of the:
(1) sensitivity of the growth rate of GNP to the base
year used, (2) patterns in the residual component of
the accounts, (3) comparison with official Soviet NMP
data, and (4) comparison with other Western esti-
mates of Soviet GNP.

Sensitivity to the Base Year Used

When the prices of one year are used to measure
growth over a 30-year span, growth rates in years far
from the base year can be distorted because of
changes in intersectoral price relationships.” As a
check on the severity of this problem, current-price

7 Bergson concludes that the long-term decline of the Soviet GNP
growth rate is understated on this account. See Abram Bergson,
“Conclusions,” The USSR in the 1980s, NATO-Directorate of
Economic Affairs, NATO, Brussels, 1978, pp. 231-242.
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Table 4

Percentage Distribution of 1960 and 1976 Soviet
GNP by Sector of Origin in Current and 1970
Established Prices

Sector 1960 1976

1960 1970 1970 1976

Prices Prices Prices Prices
Industry 47.2 42.1 479 489
Construction 7.1 73 | 8.0 7.9
Agriculture 17.5 25.1 16.8 16.1
Transportation 7.2 58 79 8.4
Communications 0.6 0.5 0.8 0.8
Trade 4.6 4.5 5.0 4.9
Services 13.0 12.0 11.5 11.1
Other 2.8 2.6 1.9 1.9

Sources: The data in 1970 prices are derived by using the indexes in
table A-5 and the established-price weights in table D-7. The
methodology is described in appendix A. See footnote 28 for the data
in 1960 and 1976 prices.

GNP accounts for the USSR were constructed for
1960 and 1976.% The distribution of GNP by sector of
origin in 1960 and 1976 in current and 1970 estab-
lished prices is compared in table 4. In 1960 the
primary difference is that agriculture has a lower
weight in 1960 prices than in 1970 prices, a result
which reflects the fact that price increases for agricul-
tural output between 1960 and 1970 were greater
than those for other sectors.

The rates of growth of GNP obtained by using 1960,
1970, and 1976 as a base year are compared in the
following tabulation:

Average Annual Percent Growth of GNP

Period 1960 Prices 1970 Prices 1976 Prices
1951-60 6.6 6.2 6.1
1961-70 5.5 5.3 5.2
1971-80 34 3.2 31

2 These accounts are not included in this report, but were
constructed using the same methodology as described in this report
for 1970. :

» Because of the problems inherent in using Soviet-established
prices for measuring the growth of GNP (discussed in part II) a
more informative comparison would be in factor-cost prices. At this
time, however, data for 1960 and 1976 in current factor-cost prices
are not available.



The data clearly show that Soviet GNP grows more
rapidly when measured in 1960 prices than in 1970
prices, but that the differences are not large. The use
of 1976 prices appears to make little difference in the
growth rate of GNP compared to 1970 prices.”

Patterns in the GNP Residual

In the 1970 GNP accounts for the Soviet Union,
_certain expenditures cannot be identified explicitly.
These outlays not elsewhere classified (n.e.c.) com-
prise a residual component within the base-year ac-
counts. Conceptually, this category includes defense
expenditures n.e.c., changes in strategic reserves, oth-
er unidentified expenditures, and a statistical discrep-
ancy. In addition, we have not been able to calculate
constant-price indexes of inventory change or net
exports; therefore, both of these quantities are also
conceptually part of the outlays n.e.c. component in
the time-series data. Outlays n.e.c. is calculated as a
residual. Total GNP is derived from the sector-of-
origin data. Then the sum of identified end-use
components is subtracted from total GNP. The result-
ing value is outlays n.e.c.

Since total GNP should be the same regardless of
whether it is calculated as the sum of the sector-of-
origin or of the end-use components, the reliability of
our GNP estimates can be assessed by examining the
level and the trend in the residual component. The
level of outlays n.e.c. should be well above zero.
Although inventory change and net exports can be
negative, the other elements of outlays n.e.c. (mainly
some defense expenditures) should be sufficiently
large to ensure that total outlays n.e.c. is positive. The
reasonableness of the trend in the residual can be
checked by using some additional data and making
some strong assumptions about defense expenditures.
Data are available on a large share of inventory
change in current prices, but a suitable deflator is not.
The fluctuations in this component of outlays n.e.c.,
however, generally should be in the same direction in
both constant and current prices.

» This comparison may understate somewhat the sensitivity to the
base year used because the same activity indexes were used with all
three sets of weights. If the indexes were recalculated using 1960 or
1976 prices to combine their various subindexes, then the difference
in the average GNP growth rate probably would be increased
slightly.

The Soviet foreign trade statistical handbook, Vnesh-
nyaya torgovlya SSSR v 19—godu, now publishes
volume indexes of exports and imports. For the pur-
pose of this exercise, we can assume that these indexes
are accurate reflections of exports and imports in
1970 prices.

Although total defense expenditures are estimated to
have grown at 4 to 5 percent per year since 1965,* the
portion included in outlays n.e.c. may have increased
at a quite different rate. Nevertheless, for the purpose
of this exercise, it is assumed that all of the unidenti-
fied expenditures in the base-year accounts are de-
fense expenditures and that they have increased at a
rate of 4.5 percent per year since 1965.

The sum of inventory change in current prices and net
exports and partial defense expenditures in constant
prices provides a synthetic measure of outlays n.e.c.
which should indicate whether the actual trend in
outlays n.e.c. is plausible. The ruble values of the
synthetic measure and the actual outlays n.e.c. com-
ponent of end-use GNP are compared in figure 7. The
year-to-year changes in the synthetic measure usually
are in the same direction as changes in outlays n.e.c.
until 1978; therefore, outlays n.e.c. appears to be a

" reasonable reflection of those expenditures that can-

not be explicitly identified. The synthetic measure
shows an upward trend while outlays n.e.c. shows
little change prior to 1978. The difference in the
trends can be interpreted as an indication of the
existence of inflation. The imprecision in all of the
data underlying this comparison, however, precludes
any inference about the actual rate of inflation.

After 1978, outlays n.e.c. decrease rapidly and be-
come implausibly low to represent a large portion of
defense expenditures plus inventory change and net
exports. The cause of this decline is not known.
Arithmetically, it could result from an underestimate
of the growth of GNP or an overestimate of the
growth of the other end-use components.

# See footnote 24.
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Figure 7
The Outlays n.e.c. Residual and
a Synthetic Measure

Billion Rubles

Figure 8
Annual Growth Rates of Soviet Adjusted GNP
and Net Material Product
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Comparisons With Official Soviet Data

Another assessment of the reliability of our GNP
accounts can be made by comparing the official
Soviet NMP data in constant prices with a synthetic
measure of NMP derived from the GNP accounts.
NMP measures the value added (less depreciation) in
industry, construction, agriculture, freight transporta-
tion, business communications, trade, and “other
branches” of material production. The synthetic
measure of NMP constructed here consists of the
entire value added in industry, construction, agricul-

ture, trade, general agricultural programs, and forest-.

ry, and part of the value added of transportation and
communications.

Figure 8 compares the annual growth rates of NMP

in constant prices and the synthetic measure derived
from our GNP data. Average annual growth rates by
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five-year periods are shown in the following
tabulation:

Five-Year Period Average Annual Percent Growth

Adjusted GNP Net Material
Product
1951-55 76 . 1.1
1956-60 7.1 9.1
1961-65 5.1 6.5
1966-70 5.6 1.7
1971-75 3.7 5.7

1976-80 . 2.6 4.2

The results show that the synthetic measure grows
more slowly than NMP but that the pattern of annual
fluctuations is quite close to that of the Soviet meas-
ure in constant prices. This result suggests that the”



fluctuations in Soviet GNP are captured fairly accu-
rately in our data. The continued close relationship of
both measures after 1978 suggests that our estimates
of the growth rate of total GNP are accurate, and
that the apparent underestimate of outlays n.e.c. after
1978 noted above results from an overestimate of
other end-use components.

Comparisons With Other Western Estimates

A number of other estimates of Soviet GNP have
been compiled by Western scholars, although none is
as comprehensive or recent as those presented here.
Most of these estimates concern the 1950s or early
1960s. The tabulation below compares the average
annual rate of growth of total GNP derived in these
other Western studies with the corresponding value
derived in this study: *

Period Other Western Studies Average Annual
of Soviet GNP Rate of Growth
Derived in This
Author Average Annual Study (Percent)
Rate of Growth
(Percent)
1951-55 Bergson 7.6 5.5
1951-61 Moorsteenand 7.4 5.7
Powell
1951-65 Kaplan 6.3 55
1951-69 Cohn 5.5 53
1956-75 Lee 1.7 5.0
1959-64 Becker 5.8 4.8

It is readily apparent that in each case the growth rate
derived in this study is lower, and in some cases the
difference is considerable. The studies by Bergson,
Becker, and Lee estimate the growth of GNP as the
sum of end-use expenditures. About 60 percent of the

2 Bergson, 1961, p. 149; Moorsteen and Powell, Soviet Capital
Stock, pp. 623-624; Kaplan, Soviet Economic Growth, p. 14; Cohn,
“Growth of the Soviet Economy,” p. 17; W. T. Lee, “USSR Gross
National Product,” p. 413; and Becker, 1969, p. 128.

difference between the growth rates computed by
Becker and in this study arises from the lower growth
rate of consumption derived here (4.7 versus 3.5
percent per year). This difference in turn results
largely from Becker’s use of Soviet price indexes to
deflate the retail sales data as opposed to the use of
physical quantity consumption and production data in
this study. Similarly, most of the difference between
Bergson’s estimate and the one obtained here is the
much lower growth rate of consumption derived in
this study. Again, Bergson uses Soviet price indexes to
deflate the retail sales component of consumption.
Lee’s data are essentially in current prices and this
undoubtedly accounts for most of the difference be-
tween his results and those obtained here.

The studies by Moorsteen and Powell, Kaplan, and
Cohn all use a set of base-year, sector-of-origin
weights and a set of corresponding production indexes
in order to estimate the growth rate of GNP. The
growth rate obtained here is lower than that of
Moorsteen and Powell primarily because of different
weights. The 1950 implicit weights for industry (a
high-growth sector) in this study are lower and the
weights for agriculture and housing (low-growth sec-
tors) are higher. The Kaplan growth rate is higher
mainly because industry is assigned a higher weight
and the average growth rate of industry is a full
percentage point higher. The Cohn growth rate is
nearly the same as the one obtained here.
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Part 11
Methodology

The estimation of Soviet GNP and its change over
time presents several thorny methodological problems.
This part first summarizes the major issues in formu-
lating an accounting structure and devising a set of
synthetic prices that will be in accord with the
Western theoretical model of national income valua-
tion and growth measurement. A discussion of the
construction of our 1970 base-year accounts using
Soviet official prices and their conversion to our
synthetic prices follows.

Having described the base-year accounts, the discus-
sion then shifts to the methodological problems in-
volved in measuring the growth of Soviet GNP over
time. The central problem is how to measure the real
growth of a diverse collection of goods and services
when the relative prices and quantities are shifting.
Index number theory tells us that there is no single
answer to this question. A summary of the problem is
provided here with additional discussion.of a few
specific problems that are particularly serious in the
Soviet case. Finally, all of the indexes used to measure
the growth of the various components of GNP by
sector of origin and end use and their underlying
methodologies are described.

The Accounting Framework

The accounts used to compute GNP are partially
determined by the institutional structure of the coun-
- try involved. This section first describes the account-
ing units that comprise the Soviet economy and then
describes the main financial flows involving these
units. Next a number of definitional problems are
considered and the resulting differences between the
US GNP accounts and those constructed here for the
Soviet Union are discussed.

The Accounting Units

There are four important types of accounting units in
the USSR. The first two are khozraschet enterprises
and so-called budget institutions, both of which are
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state organizations. The other two are the collective
farm (kolkhoz), which is part state and part coopera-
tive, and the private household.

Khozraschet Enterprises. A khozraschet enterprise is
a state organization that operates on a profit-and loss-
basis. It sells its output, uses the proceeds to purchase

* its inputs, and thereby obtains a profit or loss. The

enterprise, however, must regulate production in con-
formity with the highly detailed state economic plan
and is in other ways directly administered by the
government. Although it differs operationally from a
private corporation in the United States, a khozras-
chet enterprise, when viewed from a GNP accounting
standpoint, is similar to and treated much like a
private corporation. It is similar in that the financial
relations between a khozraschet enterprise and the
state are conducted on a net rather than a gross basis.
The enterprise is expected to be managed sufficiently
well to obtain enough profits to finance certain activi-
ties, and the amount of government revenues obtained
from the enterprise depends on its performance.*

An enterprise’s profit is disposed of according to
administrative rules. Most profits go to the state
budget, much like an income tax in the United States.
In 1970, for example, 59 percent of the profits of
khozraschet enterprises were turned over to the bud-
get. The government takes such a large share of the
profits because it is directly involved in the capital
transactions of khozraschet enterprises, contrary to
the situation in a private US corporation. Most capital
investment is paid for by allocations from the state
budget. Retained profits of enterprises are used not
only for capital investment, but also for a variety of

» 1t should not be forgotten that a khozraschet enterprise is a state
organization. All of its capital stock is state owned and can be taken
away without compensation, just as the profits derived from the
operation of the state-owned assets also can be taken away. The
director of an enterprise is appointed by the state and is charged
with fulfillment in the most economical manner of the production
plan assigned to the enterprise.



managerial incentives, employee welfare, and other
purposes. Indeed, some of the incentive funds are
considered to be labor payments in GNP accounting
rather than profits.

Although khozraschet enterprises normally are ex-
pected to be profitable, many cannot be so under
existing prices. For example, many meat and milk
processing enterprises must be subsidized heavily
because the government has repeatedly raised pro-
curement prices for many agricultural products while
holding their retail prices constant.

Budget Institutions. A budget institution receives the
funds necessary for its current operations from the
state budget and returns any receipts accruing from
its operations to the budget. Budget institutions tend
to be organizations conducting government adminis-
trative operations or providing services to the popula-
tion at little or no direct charge. Government adminis-
tration is carried out by organizations such as the
State Planning Committee (Gosplan), the Central
Statistical Administration, the Ministry of Defense,
and municipal government organizations. Organiza-
tions producing consumer services include the health
and education ministries, which collect only modest
fees, and the municipal service organizations, some of
which are expected to collect sufficient fees to offset
most of their current expenses.

In general, the accounts of budget institutions are less
detailed than those of khozraschet enterprises. In
particular, depreciation allowances are not charged as
a current expense. The Narkhoz, therefore, does not
include depreciation of the capital stock of budget
institutions in its depreciation data.

Budget institutions play a large role in the Soviet
economy. According to Soviet capital stock data,
budget institutions possessed capital valued at 102.4
billion rubles on 1 January 1973, 10 percent of the
total. It is likely that 20 to 25 percent of the labor
force is employed in budget institutions, although
exact data are not available. The borderline between

* See Vladimir G. Treml, Agricultural Subsidies in the Soviet
Union, US Department of Commerce, Bureau of the Census,
Foreign Economic Report No. 15, Washington, D.C., 1978, for
estimates of the size, growth, and distribution of this subsidy.

budget and khozraschet enterprises has been a shift-
ing one, but there has been a long-run tendency to
increase the sphere of khozraschet enterprises in
order to achieve greater control and efficiency..

Collective Farms. In the USSR the collective farm, or
kolkhoz, is part state and part cooperative. The land
is state owned but given rent free to the kolkhoz.
Members of the collective supposedly elect the direc-
tor, and the net proceeds from farm activities are
distributed to the members. In fact, the kolkhoz is
now very similar to a state farm, or sovkhoz. The
director is for all practical purposes appointed by the
state, the state assigns a production and procurement
plan, and the kolkhoz member is now guaranteed
payment for his labor under a wage system like that of
state farms.

For accounting purposes, however, kolkhozy present
several problems. Financial data in the Narkhoz and
other sources tend to report only on state organiza-
tions, omitting kolkhoz statistics. Kolkhoz accounts, '
therefore, have to be compiled from scattered sources.
For example, earnings are retained and used for
investment but are not included in Soviet data on
profits. In addition, kolkhozy perform a considerable
amount of industrial and construction work that is
difficult to quantify. As a result, our estimate of

-agricultural value added is probably overstated

somewhat.

Private Households. The final accounting unit in the
reconstructed GNP accounts for the Soviet Union is
the private household. Private citizens carry out pro-
duction, consumption, and investment activities. Their
production is centered in agriculture, housing, and
other services. In agriculture, production from private
plots is sold and consumed in kind. Households con-
tribute to the constructian component of GNP by
sector of origin through private housing construction,
and they provide numerous services, including repair
and personal care, education, health, recreation, and
housing repair services. The operation of owner-
occupied housing is included in the housing sector.
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The Main Financial Flows
The nature of the accounting units determines the
main financial flows used in the GNP accounts. For
each type of unit incomes and outlays can be listed.
_The output of a khozraschet enterprise is sold to other
enterprises for use in current production or is allocat-
ed to one of the end uses: private consumption,
investment, government consumption, or exports. A
khozraschet enterprise buys goods and services for its
own production needs and spends some of the funds at
its disposal on wages, social insurance contributions,
depreciation, and taxes. Sales less expenses equal
profits and other net income. These financial flows are
listed below:

Khozraschet Enterprise Income and Outiay Account

Outlays Incomes

1.1 Goods and services

1.2 Wages

1.3 Social insurance

1.4 Depreciation

1.5 Indirect taxes

1.6 Retained profits

1.7 Profits paid to the state budget
1.8 Special charges for education,
research and development, and
other

1.9 Miscellaneous charges

1.10 Subsidies received (negative
value)

1.11 Sales to other enterprises
on current account

1.12 Sales to private
consumption

1.13 Sales to investment

1.14 Sales to government
consumption

1.15 Sales to export

A budget institution normally does not sell its output;
instead it receives its funds through the state budget.
In the US GNP accounts, the output of a government
organization is valued as the sum of its current
operational expenditures. A Soviet budget institution
is treated in the same manner here. The deficiency in
this approach, as is the case in the US accounts, is its
failure to take account of the contributions of fixed
and working capital. The income and outlay accounts
of a budget institution are as follows:

Budget Institution Income and Outlay Account

Outlays Incomes

2.7 Budget allocation for operating
expenditures

2.8 Sales for intermediate consump-
tion to enterprises

2.9 Sales to consumers

2.1 Goods and services
2.2 Wages

2.3 Military pay

2.4 Military subsistence
2.5 Social insurance

2.6 Sales receipts (transfer
to budget)
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There is some double counting here for institutions
that sell some goods or services, because the list of
incomes includes both sales receipts and the entire
budget allocation. The sales receipts are also listed as
an outlay (item 2.6) when they are transferred to the
state budget. An example is a theater or museum that
operates on budgetary allocations but collects admis-
sion fees. The admission fees would be listed both as
an income under item 2.9 and as an outlay under item
2.6.

Constructing accounts for the kolkhozy is more diffi-
cult because of the scarcity of relevant data. Kolkhoz
output is either sold to state procurement agencies,
sold directly to state enterprises, sold in kolkhoz
village markets, or distributed to members of the
collective. In addition, the kolkhoz is expected to pay
depreciation and to make sufficient profits to cover
investment needs and pay taxes. These flows are
outlined below:

Kolkhoz Income and Outlay Account

Qutlays Incomes

3.1 Goods and services
3.2 Money wages of kolkhoz

3.9 Sales to procurement organiza-
tions for resale

members 3.10 Sales for consumption
3.3 Money wages of hired 3.11 In kind distributions to
workers kolkhoz members

3.4 Social insurance

3.5 Depreciation

3.6 Taxes

3.7 In kind distributions to
kolkhoz members

3.8 Retained income

3.12 Sales to kolkhoz markets

The private household account is concerned with the
production of goods and services, as well as with
consumption and investment. As producers, house-
holds sell agricultural production from their private
plots, rent their owner-occupied housing to them-
selves, sell various services, and sell newly constructed
housing. Some of the values in the account are
imputed rather than monetary flows. An example is
imputed rent of owner-occupied housing, which is
based on the rental rate for state-owned housing and



estimated expenditures for maintenance. Household
financial flows are categorized as follows:

Household Income and Outlay Account

Outlays Incomes

4.1 Goods and services

4.2 Net earnings from sales of
goods and services

4.3 Imputed wages

4.4 Imputed net rent

4.5 Consumption in kind of

4.8 Rent of owner-occupied housing
4.9 Sales of services

4.10 Sales of new housing

4.11 Sales of agricultural products
to the state and private consumption
4.12 Imputed sales of in kind con-

private plot output sumption of private plot output
4.6 Investment in kind of live- 4.13 Imputed sales of in kind invest-
stock ment in livestock

4.7 Imputed earnings from pri-
vate housing construction

Definitions and Conventions

Sector Classifications. Three measures of GNP are
calculated, based alternatively on end use, income
flows, and sector of origin. The end uses are, as in
Western accounts, consumption, investment, govern-
ment, and net exports. The detailed end-use catego-
ries are listed in figure 9. Consumption is divided into
goods and services. Goods comprise four types of food
(animal products, basic foods, processed foods, and
beverages), soft goods, and durables. Services com-
prise housing rents (cash and imputed), utilities, trans-
portation, communications, repair and personal care,
recreation, education, and health. Some services are
purchased by consumers, and some are partly paid for
by the government.” Other services either are not
available to Soviet consumers, or there are no data
with which to estimate them. For example, financial
and real estate services furnished to households are
negligible, and privately supplied services of lawyers,
doctors, dentists, and teachers cannot be estimated
adequately, especially over time. Our 1970 weights,
however, do include some estimates of private health
and educational services.

Soviet investment differs from the end-use category in
the US GNP accounts by the inclusion of investment
in kind in livestock and expenditures on capital repair.
Contrary to Western practice, the Soviets make de-
preciation deductions for capital repair and account

» See JEC, Consumption, for a discussion of the rationale for
including government-paid services with consumption.

Figure 9

Soviet End-Use and Sector-of-Origin GNP Categories

End-Use Categories Sector-of-Origin Categories

Consumption Industry
Consumer goods Ferrous metals
Food Nonferrous metals
Animal products Fuel
Processed foods Electric power
Basic foods Machinery
Beverages Chemicals
Soft goods Wood, pulp, and paper
Durables Construction materials
Consumer services Light industry
Housing Food industry
Utilities Other industry
Transportation Construction
Communications Agriculture
Repair and personal care Transportation
Recreation Communications
Education Trade
Health Services
Investment Housing
New fixed investment Utilities
Machinery and equipment  Repair and personal care
Construction and other Recreation
capital outlays Education
Net additions to livestock ~ Health
Capital repair Science

Credit and insurance
Government administrative

Other government expenditures
Government administrative

services services

General agricultural pro- General agricultural programs
grams Forestry

Forestry State administration and the

administrative organs of
social organizations
Culture
Municipal services
Civilian police
Military personnel
Other branches

State administration and
the administrative or-
gans of social organiza-
tions

Culture

Municipal services

Civilian police

Research and development
Outlays n.e.c.

for these expenditures separately from current repair.
In the United States, some repairs of this sort are
considered current expense and not included in GNP,
others are capitalized and included with new fixed
investment. The Soviet investment expenditures re-
ported in the Narkhoz include investment by state
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enterprises, the government, and kolkhozy for ma-
chinery and equipment, construction-installation
work, design work, and other capital outlays, and also
investment by private households for housing. New
fixed investment, as defined in the reconstructed GNP
accounts for the USSR, also includes net additions to
livestock, which are part of inventory investment in
the US accounts. In contrast to the United States, the
Soviets include the cost of installing machinery in
construction expenditures. These expenses would be
part of investment in machinery in the United States.

Because of the different scope of government activity
-n the Soviet Union, government expenditures are
treated somewhat differently than in US GNP. The
Soviet Government provides a wide range of consumer
services without charge. Government current expendi-
tures for health, education, and recreational services
are classified here as consumption rather than as
government expenditures. The government, through
the state budget, also purchases a large share of the
investment goods and distributes them to various
organizations. These expenditures are treated as in-
vestment rather than as government expenditures.
Investment in the US accounts includes only private
investment; government investment is included in
government expenditures. Included in government
expenditures for the USSR are current outlays for
government administrative services, research and de-
velopment, and a part of defense expenditures. Gov-
ernment administrative services in turn consist of
outlays on cultural activities, municipal services, civil-
ian police, general agricultural programs, forestry,
and state administration and the administrative or-
gans of social organizations. |,

The second basis of classifying GNP is by type of
income. This approach is not used in computing the
growth of real GNP, but is used to construct the base-
year GNP weights. The principal types of household
incomes are state wages and salaries, kolkhoz money
wage payments, net income from sales of farm prod-
ucts, consumption in kind of private agricultural
production, earnings from private services, net rent
from owner-occupied housing, and net income from
construction of private housing. The principal types of
income in the public sector are retained earnings,
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charges for special funds, taxes, depreciation, subsi-
dies (as negative income), deductions from profits, and
other payments to the budget.

The third basis of calculating GNP is by sector of
origin, aggregating the income earned in each sector
of production activity. The classification of the pro-
duction of goods and services conforms to Soviet
definitions: industry, construction, agriculture, trans-
portation, communications, trade, and services. Indus-
try is further broken down into 11 subsectors and
services into nine. Military personnel and a small
“other branches” sector complete the sectors of origin. '
The full list of sectors is shown in figure 9.

Each type of income earned in 1970 is allocated
among the sectors of origin. The values assigned to
each sector are then summed to form the 1970
weights for each sector. Each sector weight is then

" multiplied by a matching volume index to derive the

estimated growth of real GNP.

Production Boundaries. The definition of a final good
or service is not always clear in national income
accounting. The main source of uncertainty is wheth-
er government expenditures should be considered final
or intermediate output. The decision in Western
practice has been to declare all government purchases
of goods and services to be final output. The more
extensive scope of government activity in the USSR
makes definition of final output still more difficuit.
One major problem concerns science expenditures. In
the United States, research and development is large-
ly financed by private corporations, and their expendi-
tures are considered intermediate purchases. The
research and development funded by governments is
considered final output, being treated as purchases
from the various industries that perform research and
development on government contract or as direct
purchases of materials and wages of government
employees. Accordingly, in the US accounts there is
not a separate comprehensive account for research
and development expenditures. In the Soviet Union,
most science expenditures are funded by the govern-
ment, and science is considered a separate sector. For
practical reasons, then, all Soviet science expenditures



are classified as final output in our GNP accounts.
Expenditures funded by ministries and enterprises for
the final development and implementation of produc-
tion of new products are considered to be intermediate
purchases.*

The value of services, such as health and education,
that are paid for by enterprises presents a similar
problem. In the United States, businesses normally
pay for health and educational services directly con-
nected with employment. Most Soviet health and
education expenses are paid for by the government,
but enterprises also are thought to pay significant
amounts. Soviet data, however, do not identify which
expenditures are for private consumption and which
are incidental to the production of goods and services.
In these accounts, we estimate the volume of enter-
prise payments in 1970 for education and then classify
all educational services as final output, contrary to
US practice.

Valuation of government services poses a question of
comparability. In the United States, government serv-
ices are valued at cost, as the sum of all current
expenditures for materials, services, and wages. This
procedure undervalues these services relative to pri-
vately provided services because there is no allowance
for profits or depreciation. In estimating Soviet GNP,
we have followed the same practice, but the more
extensive nature of government services in the USSR
leads to greater distortion on this account.

The Second Economy. The second, or unofficial,
economy in the Soviet Union has grown rapidly, and
both its size and significance are now discussed
widely. Grossman asserts that the second economy
constitutes a large share of the Soviet economy and
that its incomplete accounting in GNP distorts meas-
ures of the size and distribution of Soviet output.
Schroeder and Greenslade argue that the most impor-
tant aspects of the second economy are already ac-
counted for in the GNP accounts as presented here.”’

* The exact coverage of the Soviet official data on science
expenditures is uncertain. In particular, some prototype production
may not be included.

3 Gregory Grossman, “The ‘Second Economy’ of the USSR,”
Problems of Communism 26, September-October 1977, pp. 25-40;
and Gertrude E. Schroeder and Rush V. Greenslade, “On the
Measurement of the Second Economy in the USSR,” ACES
Bulletin 21, spring 1979, pp. 3-21.

The term *“second economy” normally is defined to
encompass the entire range of private productive
activity in the Soviet Union. Most of this activity is
legal, including private agricultural production, pri-
vate housing construction, and the sale of privately
produced services such as health, education, and
recreation. Although the present accounts attempt to
cover this activity, in all likelihood they do not capture
it completely.

In addition to the legal activities, a wide variety of
illegal activities are carried on, including the theft and
sale of state property and the illegal production of
certain products, the most prominent of which is
liquor.*® The practice in the US accounts is to exclude -
illegal activities, and that rule is followed here.®

Imputations. Several imputations are necessary to
account for production that takes place outside of
normal buyer-seller relationships and, hence, does not
have any monetary value assigned to it. In the Soviet
Union, the prime categories of such activity are
agricultural production consumed in kind, the value of
food and clothing given to members of the armed
forces, and the rental value of owner-occupied hous-
ing. The goal is to attach a value to these activities
using the same prices for which equivalent goods are
sold. Thus, the retail prices of food and clothing are
used to value military subsistence, the average rent
per square meter of state housing is used for estimat-
ing the rental value of owner-occupied housing, and
the average realized selling price of each type of
agricultural product is used to value agricultural
output consumed in kind. Valuation of owner-occu-
pied housing presents a special problem in that state-
owned housing is heavily subsidized, and the proce-
dure adopted here implicitly provides a similar
subsidy for private housing. The quality of state
housing may be superior to that of private housing,
but the evidence is insufficient to make an
adjustmeént.

* An estimate of private production of liquor in the Soviet Union is
in Vladimir G. Treml, “Production and Consumption of Alcoholic
Beverages in the USSR: A Statistical Study,” Journal of Studies
on Alcohol 36, March 1975, pp. 285-320.

* The effects of illegal activities on GNP are discussed in Edward
F. Denison, “Effects of Selected Changes in the Institutional and
Human Environment Upon Output Per Unit of Input,” Survey of
Current Business 58, January 1978, pp. 37-42.
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Summary of Differences in the

Soviet and US GNP Accounts

As discussed above, the structural characteristics of
the Soviet economy have made it necessary to con-
struct a set of GNP accounts that differ somewhat
from the US accounts. In addition, the lack of data
forces some simplification and consolidation of the
Soviet accounts as compared with the US accounts.
This section summarizes the structure of our Soviet
GNP accounts and the differences between the Soviet
and US accounts.

Three interrelated accounts comprise our Soviet GNP
accounting system. The first is the household account.
It enumerates the various incomes and outlays, in-
cluding imputed, of private households. The house-
hold sector is defined to include all activity by
households. That is, investment and current produc-
tion activity are included as well as consumption and
transfer payments.

The second account shows the incomes and outlays of
the public sector. Because of lack of data, we are
unable to differentiate between government final ex-
penditures and production activities. As a result,
public-sector outlays include government administra-
tive expenditures as well as investment by khozras-
chet enterprises. Similarly, public-sector incomes in-
clude tax payments to the budget as well as retained
earnings of khozraschet enterprises and kolkhozy.

The third account is the consolidated GNP account. It
includes the incomes and expenditures resulting from
current production activity. The various transfer pay-
ments between the household and public sectors are
excluded since they do not represent expenditures for
goods and services. All of the incomes and outlays are
“derived from the relevant portions of the household
and public-sector accounts.

The household and public-sector income and outlay
accounts for 1970 are presented in appendix D. The
GNP account is discussed in more detail below.

The US GNP accounts consist of five accounts. The

first account shows personal incomes and outlays. It
resembles the Soviet household income and outlay

33

account presented above. The main differences be-
tween the accounts are the explicit inclusion of agri-
cultural income in kind and private investment in the
Soviet account. Agricultural income in kind is includ-
ed in the US account, but its importance is small and
it does not appear as a separate item. Private invest-
ment in the Soviet Union consists of private housing
construction and the net addition of livestock to
private herds. In the US accounts, these investment
activities are considered part of the business sector-
and are included in gross private business investment.

The second US account shows government incomes
and outlays. Because of the wide scope of Soviet
Government activity and the lack of data to make
adjustments, the Soviet GNP accounts merge the
equivalent of the business sector with the government
sector into an aggregate public sector. In particular, it
is not possible to quantify separately government-
financed investment and enterprise-financed
investment.

The third US account is foreign trade. Foreign trade
in the Soviet Union is a state monopoly and cannot be
separated from the public sector for accounting pur-
poses. Foreign trade in the Soviet accounts is, there-
fore, shown as a net item in public-sector outlays.

The fourth US account shows savings and investment.
This account does not exist in the Soviet accounts
because of the problem of separating enterprise in-
vestment from government investment. The fifth US
account shows consolidated GNP as the sum of the
relevant parts of the other four accounts.

Valuation

As is widely recognized, Soviet prices differ markedly
in concept from Western scarcity prices. Accurate
measurement of the growth of production potential
requires the use of prices that come as close as
possible to the theoretical standard—that is, the
prices of any two products should be proportional to
the marginal rate of transformation between the two



products. The purpose of Bergson’s adjusted factor-
cost standard (AFCS) is to adjust Soviet prices so that
they more closely approximate the theoretical stand-
ard. This section first examines the basic nature of
Soviet prices and then describes Bergson’s AFCS, its
justification, and its limitations.

Soviet Established Prices

In most countries, GNP is computed only in terms of
market prices. The related prices in the Soviet Union
are the so-called established prices.* Most prices in
the Soviet Union are established by administrative
decision rather than by market forces. They are
intended to cover material costs, wages, depreciation
allowances, social security allowances, other direct
costs, and a profit surcharge—in other words, average
cost plus a profit markup. While the profit surcharges
are intended to average about 15 percent of the stock
of fixed and working capital, in practice they are
computed as a percentage of input costs. The costs
computed are those that would be incurred by an
average enterprise producing according to required
standards and following normal procedures, rather
than the actual production costs of any one enterprise.
Thus some enterprises should make above-average
profits because of better-than-average production con-
ditions, while other enterprises will make less-than-
average profits or even losses. This method of price
formation, however, does not apply to all prices.
Agricultural prices include a bewildering array of
procurement, above-plan procurement, direct deliv-
ery, zonal, and collective-farm-market prices. The
construction industry does not have a standard prod-
uct; hence, its prices are formed on a cost plus basis
for each construction project.

The profits included in Soviet prices are intended to
cover the normal uses to which an enterprise is

allowed to put its profits while leaving enough for the .

needs of the state budget. Since the economic reforms
in the late 1960s, the enterprises have been allowed to
form increased material incentive and other funds
from profits and have had to pay a charge to the state
for the use of enterprise capital stock. The allowance
for profits has, therefore, been increased.

“ The term “prevailing prices” is also used in Western literature.
See Bergson, 1961.

Established prices in the USSR have several aspects
that make them unsuitable as weights in computing
the real growth of the Soviet economy. These aspects
include large turnover taxes (levied primarily on
consumer goods), rapidly growing subsidies on hous-
ing and industrial purchases of agricultural goods,
widely varying profit rates when computed as a return
to capital, differential prices for the same good, and
inflated prices of new products. Each of these prob-
lems will be discussed briefly.

Finding a Basis for Valuing Soviet GNP

The important uses of national income statistics in-
clude the analysis of resource allocation and the
measurement of the growth of economic production
capability. A considerable amount of Western litera-
ture centers on measurement of national income for
these purposes and on what can or cannot be implied
from the results. # In practice, Western countries
construct GNP accounts using existing market prices
as if they met the theoretical requirements for use in
measuring resource allocation or economic growth.
Although the requirements are never perfectly met,
market prices of most Western industrialized coun-
tries fit the theoretical model reasonably well, so that
the distortions probably are small.

The Soviet Union’s centrally established and fre-
quently arbitrary prices diverge greatly from the
theoretical model. The principal requirements of this
model are that the relative prices of two goods should
be equal to their relative marginal costs and that the
rate of return to each factor of production should be
equal in all of its uses. Soviet procedures for price
formation violate these requirements. A price based
on the average direct cost of all enterprises producing
a product does not allow for the differential cost of the
capital resources being used, for the different utility

“ Among the classic artigles are: J. R. Hicks, “The Valuation of
Social Income,” Economica 7, May 1940, pp. 105-124; Simon
Kuznets, “On the Valuation of Social Income,” Economica-15,
February-May 1948, pp. 1-16, 116-131; J. R. Hicks, “On the
Valuation of Social Income,” Economica 15, August 1948, pp. 163-
172; P. A. Samuelson, “Evaluation of Real National Income,”
Oxford Economic Papers 2, January 1950, pp. 1-29; and Richard
H. Moorsteen, “On Measuring Productive Potential and Relative
Efficiency,” Quarterly Journal of Economics 75, February 1961,
pp. 451-467.
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that two products of equal cost may have, or for the
relative scarcity of the inputs used to produce the
product. Since demand has little or no effect on
prices, some goods will be in abundant supply while
others are rationed.

Distortions Caused by Turnover Taxes and Subsidies
The turnover tax is one of the major sources of
government income in the Soviet Union. It is effec-
tively an excise tax levied selectively on various
products, but mostly on consumer goods. It can be
characterized as a tax on consumers’ income, intended
to soak up excess purchasing power and to restrain
consumer demand. The often high incidence of the tax
and its selective application are important reasons
why Soviet prices do not fit the Western model which
requires that price equal marginal cost. Table 5 shows
selected data from the 1972 Soviet input-output table
on the level and variability of the turnover tax.

Most of the taxes are levied on consumer goods, as
indicated by the large amounts collected in the light
and food industry sectors. The fuel taxes are an
exception: most are collected on interindustrial sales
and in some cases are extremely high. In the case of
agriculture, the farms pay heavy taxes on fuel pur-
chases while receiving a subsidy on electricity -
purchases.

The aggregate data in table 5 not only indicate a high
variance in tax incidence, but also hide other differ-
ences. For example, the entire turnover tax revenue
shown for machinery products arises from taxations of
consumer goods, mainly automobiles (the tax accounts
for 53 percent of consumption outlays for automobiles
in purchasers’ prices) and radioelectronics (15 per-
cent). Within the food industry, no taxes are paid on
the output of the fish, meat, dairy products, flour, and
fruit and vegetable sectors. On the other hand, the tax
amounts to 30 percent of the gross output of the sugar
industry and 56 percent of the gross output of the
“other foods” branch, which manufactures alcoholic
beverages.

Clearly, wide variations in indirect tax rates weaken
the usefulness of prices as a measure of production
potential. The suggestion has been made that Soviet
turnover taxes represent a surrogate factor charge to
compensate for the other problems in Soviet prices.
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Table 5

Turnover Taxes as a Share of
Gross Output in Industry, 1972

Sector Turnover Gross Turnover
Taxes Qutput Taxes
(billion (billion as a Share of
rubles) rubles) Gross Output
(percent)
Metals 0.1 44.2 0.2
Fuel 5.9 39.2 15.1
4 Electric power 0.6 14.0 4.1
Machinery 43 117.1 3.7
Chemicals 1.1 29.6 3.7
Wood, pulp, and paper 0.2 25.5 09
Construction materials 0.4 25.0 1.4
Light industry 15.7 87.5 18.0
Food industry 26.2 126.2 20.8
Other industry 1.0 134 7.6

Source: Dimitri M. Gallik, Barry L. Kostinsky, and Vladimir G.
Treml, Input-Output Structure of the Soviet Economy: 1972,
Foreign Economic Report 18, US Department of Commerce,
Bureau of the Census, Foreign Demographic Analysis Division,
Washington, D.C.; forthcoming.

This issue has been discussed in detail by Becker and
Bergson, both of whom rejected the argument.®

Subsidies also force a divergence between prices and
marginal costs. In the 1967 price reform, the prices of
natural resources such as coal, oil, gas, and ferrous
and nonferrous ores were raised sharply in order to
eliminate subsidies or to improve profit levels. Rising
extraction costs since then have made once profitable
branches unprofitable and led to renewed subsidies
and the need to raise prices once again. In the coal
industry, for example, profits have declined from 844
million rubles in 1970 to a loss of 626 million rubles in
1978.#

The most expensive subsidies are now paid on agricul-
tural products. The Soviet Government has several
times raised procurement prices for various agricul-
tural products, notably meat and dairy products, in

“* Becker, 1969, pp. 47-49; and Bergson, 1961, pp. 105-108.
“ Narkhoz 1978, p. 517. -



Table 6 Billion Rubles

Subsidies on Agricultural Products Sold
to the Light and Food Industries

Table 7

Profits as a Percent of Productive
Fixed and Working Capital in 1972

Year Light Industry Food Industry Industry 19.3
Electric power 10.2

1966 0.3 33 Oil extraction 26.0
1967 0.3 5.0 Qil refining 21.8
1968 0.3 7.3 Gas 46.0
1969 0.3 8.2 Goal 6.3
1970 1.7 13.0 Ferrous metals 16.0
1971 1.8 14.1 Chemicals 19.8
1972 2.0 15.2 Machinery 20.2
1973 0.6 15.8 Wood, pulp, and paper 17.7
1974 0.2 17.3 Construction materials 11.8
1975 0.5 19.0 Light industry 27.0
Source: Vladimir G. Treml, Agricultural Subsidies in the Soviet Food industry 245
Union, US Department of Commerce, Washington, D.C., 1978, p. 9. Sugar 55
' Meat 59.3

. . . . Transportation 12.7

order to st}mulgte production an.d improve the quality River transport 12.2
of the Soviet 'dlet: At the same time, the government Automobile transport 315
has held retail prices constant. Therefore, it has had  communications 13.9

to subsidize the light and food industries increasingly
to cover their higher costs.

The agricultural subsidy has grown rapidly and now
amounts to more than 20 billion rubles per year.
Selected data relating to the light and food industries
make it clear that the food industry receives most of
the subsidy (table 6). The price distortions resulting
from the combined effects of turnover taxes and
subsidies are most striking at a disaggregated level.
Turnover taxes were 30 and 56 percent of the gross
outputs of the sugar and other food branches in 1972,
while subsidies represented a negative 48 and 22
percent of the gross outputs of the meat and dairy
sectors. Thus the subsidies tend to reinforce rather
than offset price distortions caused by turnover taxes.

Variations in Profit Rates

Profits of a khozraschet enterprise—as noted earli-
er—are not intended to serve the same purpose as
profits in a Western business. Instead, they are a
mechanism to obtain sufficient funds for centralized
public expenditures, to provide material incentives to

Source: Narkhoz 1975, pp. 728-29.

enterprise management, to measure performance of
enterprise management, and to exercise fiscal and
administrative control.

After the management reforms of 19635, the role of
profits increased significantly. Reflecting this, total
profits increased rapidly, from 37 billion rubles in
1965 to 87 billion rubles in 1970. Profits, however, are
distributed quite unevenly among sectors, and the
profit rate on fixed and working capital varies enor-
mously (table 7). For this reason, profits do not appear
to be a reliable indicator of the contribution of capital
to production, a precondition for the use of established
prices as a measure of production potential.

Moreover, much of the service sector does not earn
profits because the enterprises are financed from the
state budget. The lack of any charge for the use of
capital stock in the service sphere undervalues the
resources used to produce those services.
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Differential Prices and New-Product Pricing

Not only do relative prices of Soviet goods and
services not correspond to relative costs of resources
used in their production, but the price of a product
often varies according to purchaser. The price dis-
crimination is sometimes accomplished by selective
application of taxes and subsidies, and sometimes by
charging different prices. The full extent of this price
discrimination is not known, but it is especially preva-
lent in the fuel sector. The indirect consequence is a
divergence in the relative prices of output from the
value of resources used.

Once a product is in serial production in the USSR,
its price rarely changes. This is due partly to burcau-
cratic inertia and partly to the convenience of price
stability for planning and administration. To increase
profits, many enterprises and ministries introduce new
products that are new in name only. Creating a new
product permits establishment of a new, higher price
for essentially the same good and results in relative
prices that do not reflect relative resource use and
hence do not measure accurately the production po-
tential of alternative economic activities. As with
differential prices, we have insufficient information to
account for this price distortion. Whenever possible,
therefore, we use physical output data to measure
changes in the level of output rather than deflated
value data. While avoiding the new-product price
problem, this method tends to understate quality
change.*

The Adjusted Factor-Cost Standard

Because of the deficiencies of Soviet prices, Bergson
concluded that established prices did not conform
sufficiently well with the requirements of the theory
of optimal resource allocation to permit their use in
measuring the change in Soviet production potential
over time or to study the resource allocation pattern
adopted by the Soviet Union. As an alternative, he
proposed his adjusted factor-cost standard.

For GNP to measure production potential, some
strong assumptions are required: chiefly perfect com-
petition, the absence of price distortions in factor

“ This issue is discussed in more detail in Comparing Planned and
Actual Growth of Industrial Ouput in Centrally Planned Econo-
mies, Central Intelligence Agency, National Foreign Assessment
Center, Washington, D. C., 1980.
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markets, and the full use of all productive factors. If
these conditions are met, then the economy will
operate on its production-possibility frontier, where
the production of any product cannot be increased
unless the production of some other product is de-
creased and where the relative prices of the two
products indicates the trade-off.

Bergson hypothesized that the Soviet economy does
not operate on its production-possibility frontier, but
rather on a feasibility locus which is well short of the
frontier. This shortfall of production may result from
bureaucratic inefficiency or from the misallocation of
resources. Bergson further conjectured that the feasi-
bility locus is broadly parallel to the production-
possibility frontier.

Working from this hypothesis, Bergson derived a set
of price rules that would be sufficient to measure the
growth of production potential as represented by the
feasibility locus. These rules form his AFCS. Accord-
ing to Bergson, if the feasibility locus were to ap-
proach the production-possibility frontier, then the
AFCS would also approach the efficiency standard
for valuing national income. Broadly speaking, the
AFCS ensures that prices are equal to average cost
and that factor prices are equal between markets and
proportional to factor productivities.

In particular, the AFCS requires that the following

statements be true:

e All product prices must resolve into charges for
primary inputs; that is, for land, labor, and capital.

e The differences in wages among sectors represent
differences in labor productivity and workers’
disutility.

« Rent is charged for the use of superior land and
other natural resources.

e The charge for capital consists of a depreciation
allowance and an interest payment based on a.rate -
of interest corresponding to the average level of
capital productivity.*

« Commodity prices are uniform within a given mar-
ket area.

* There is a difference of opinion over whether capital stock should
be valued gross or net of depreciation. The capital stock data used
in this study are gross of depreciation.



It should be clear that the AFCS is an imperfect
measure of production potential and that our empiri-
cal application of it is even more imperfect. The prices
that we implicitly construct using the AFCS are not
the equilibrium prices of Western national income
theory, and the data do not exist to implement the
AFCS with great precision. Nevertheless, the AFCS
is to be preferred to Soviet established prices because
it removes major price distortions and provides a
better measure of changes in production potential and
resource allocation than do Soviet prices.

Our application of the AFCS builds on the work by
Bergson and Becker. Starting with established prices,
they deleted turnover taxes and added subsidies to
arrive at GNP by sector of origin at factor cost. The
effect of these price changes was then estimated on
the various components of GNP by end use. The same
adjustments also are done here. The availability of
reconstructed Soviet input-output tables, however,
permits some improvement in the allocation of the
adjustments among end-use sectors. In addition, we
replace profits with a capital charge which is calculat-
ed as a percentage of each sector’s stock of fixed and
working capital, and extend our earlier use of the
input-output tables by integrating the service sectors
into the adjustment process.

Soviet GNP in 1970 in Established
Prices and at Factor Cost

This section presents GNP accounts for the Soviet

Union in 1970 in established prices and then converts

the accounts to factor-cost prices, step by step:

« The 1970 accounts in established prices are elabo-
rated into an input-output framework.

e A 1970 input-output table in producers’ prices is
estimated.

¢ A factor-cost repricing algorithm is developed and
applied to the 1970 input-output table.

The Revised 1970 Soviet GNP Accounts

CIA’s original estimates of the 1970 GNP accounts
were published in 1975.% The revisions in those
accounts to take account of new information are
described in appendix D, and the revised accounts are

“CIA, GNP 1970.

summarized in tables 8 and 9. These accounts are
based on an elaboration and recombination of the
income and outlay flows described above. The income
account (table 8) combines portions of the left-hand
column in each of the individual accounts. Thus, state
wages and salaries are the sum of items 1.2 and 2.2.
Similarly, the expenditure account (table 9) shows
data from the right-hand side of each set of accounts.

In order to estimate the relationship between estab-
lished prices and factor-cost prices, it is necessary to
identify the effect of a price change in one sector on
the price level of all sectors. This is necessary because
a change in value added, such as replacing profits by a
capital charge, represents a price change. The device
used for this purpose is an input-output (I-O) table. It
shows the structure of each sector’s purchases from
and sales to each sector, which allows the direct and
indirect effects of a price change to be traced. In order
to use an I-O table, the data in tables 8 and 9 need to
be disaggregated according to I-O definitions. The
value-added quadrant of an I-O table identifies the
types of income shown in table 8 with the sector in
which it is produced (columns of the I-O table).
Similarly GNP by end use (table 9) represents the
final expenditures on final goods and services. The
final-demand quadrant of the I-O table identifies
these expenditures with the sectors from which they
are purchased (rows of the I-O table). Both of these
disaggregations are shown in appendix E.

Construction of the 1970 Input-Output Table and
Conversion of the 1970 Accounts to Factor Cost

The construction of the 1970 input-output table pro-
ceeds in two steps. First, the established-price data
are converted to producers’ prices. Then the converted
data are used with an I-O updating algorithm to
estimate a 1970 I-O table in producers’ prices based
on the structure of the Soviet 1972 I-O table in
producers’ prices. Producers’ prices are equal to estab-
lished prices less turnover taxes, plus subsidies, less
trade and transportation expenses on delivered prod-
ucts.*” Producers’ prices are used to estimate the 1970

~ 4 For a detailed discussion of producers’ prices, see Vladimir G.

Treml et al., Conversion of Soviet Input-Output Tables to Produc-
ers’ Prices: The 1966 Reconstructed Table, US Department of
Commerce, Bureau of Economic Analysis, Foreign Economic Re-
port No. 1, Washington, D.C., 1973.
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Table 8

Gross National Product of the Soviet Union -
in Established Prices, by Type of Income, 1970

Billion Rubles

Table 9

Gross National Product of the Soviet Union
in Established Prices, by End Use, 1970

Billion Rubles

Wage bill 135.412 Consumption 211.083
State wages and salaries 132.032 Goods 166.478
Military pay and allowances 3.380 Food 107.926

Other and imputed income 62.251 Soft goods 44.294
Net income of households from agriculture 41.709 Durables 14.258
Military subsistence 3.200 Services 44.605
Other money income currently earned and 10.598 Housing 3.429

statistical discrepancy Utilities 3.478
Imputed net rent 1.080 Transportation 5.400
Imputed value of owner-supplied 0.579 Communications 1.200

construction services Reoair and A 5'497
Charges to economic enterprises for special funds 5.085 cpalr z?n persona’ care -

- Recreation 2.608
Education 0.400 £d - 14,380
Research 7578 = u(l:;:lon 8.613
Social-cultural measures and sports activities 0.162 I 4 109'220
Militarized guards 0.880 n:stm;n:d Po— 90'220
Support for administration of higher echelons 1.065 hdud |x. Investmen - .

T Machinery and equipment 26.053

Social insurance 9.436 C - oth alontl 59.800

Profits 39154 Nortxst;:c':tt}on atn l ,Ot :.r c:pna outlays 4.367
State enterprises 79.591 C .e; :l ! 1.ons 0 livestoe 19'000

Retained profits of state enterprises 26.481 o hapl abll"epalr T 62.956

Deductions from profits of state enterprises 53.110 ther public-sector .ex.pen ' ures - -

. Government administrative services 9.030
Collective farms 7.852 G  aericaltural L004

Retained income of collective farms 7.186 Fenera agricultura’ programs 0.636

Tax on income of collective farms 0.666 orestry — - — :

- 283 State administration and the administrative 3.821
Consumer cooperatives 1 organs of social organizations

Retained profits of consumer cooperatives 0.821 Municipal and related services 3.569

Tax on income of consumer cooperatives 0.462 Culture 1.180
Other organizations 0.428 Municipal services 0.628

Retained profits of other organizations 0.321 Civilian police 1.761

Tax on income of other organizations 0.107 Research and development 10.343

Depreciation 31.827 Outlays n.e.c. 28.429

Turnover and other indirect taxes 77.732 Net exports 0.961
Turnover taxes : 53.346 Defense n.e.c., unidentified outlays, and 27.468
Miscellaneous charges 24.386 statistical discrepancy

Allowances for subsidized losses n.e.c. —22.553 Inventories 15.154

Gross national product 383.259 Gross national product 383.259

Source: Appendix D.
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I-O table because relative producers’ prices are
thought to be more stable over time than relative
purchasers’ prices.

Since Soviet I-O tables show only the productive
sectors,” while the transportation and communica-
tions sectors furnished both productive (freight trans-
portation) and nonproductive (passenger transporta-
tion) services, these GNP sectors must be
disaggregated. In addition, to obtain a value-added
quadrant in producers’ prices, we must compute: (1)
the implicit subsidies received and turnover taxes paid
by each productive sector on its material purchases,
(2) the nonproductive services purchased by each
sector, and (3) the material purchases of the service
sectors. These estimates are explained in more detail
in appendix E.

The 1970 I-O table is estimated with the help of a
least squares minimization algorithm. It estimates a
1970 I-O table in producers’ prices that is as much
like the actual 1972 table as possible, with the
constraint that each row and column must sum to a
predetermined amount. The row and column sums are
determined as each sector’s gross output less, respec-
tively, its value added or final demand. See appendix
E for further discussion of the algorithm and its
rationale.

Many of the steps taken to compute the 1970 [-O
table in producers’ prices are part of the conversion to
factor-cost prices, notably the elimination of turnover
taxes and subsidies on final goods and services. The
remaining steps eliminate the rest of turnover taxes
and subsidies and replace profits with a uniform
capital charge. In our earlier publication on the 1970
GNP accounts, the uniform capital charge was set at
12 percent of the sum of fixed and working capital.
The present report follows the work of Brown, Hall,

“ The Soviet Union divides its economy into productive and
nonproductive sectors. Productive sectors are those which produce
material goods (industry, construction, and agriculture) and those
which are needed to deliver material goods to their final user
(freight transportation, business communications, and wholesale
and retail trade).

and Licari in applying I-O repricing algorithms,
developed originally for East European I-O tables, to
determine the interest rate.”

The repricing procedure or algorithm relies on a basic
property of an I-O table: that the sum of the entries in
a particular column must equal the sum of the entries
in the corresponding row. That is, a sector’s sales must
equal its